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Durez 7421 Speeds Aircraft Production 
via Cast Resin Stretch-Press Dies! 







Fairchild AT-21 Molded 
Plywood Advance Train- 
ing Plane. 
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Durez 7421 cast stretch-press die for cowlings. 





Durez 7421 cast hydro-press die, show- » 
ing that no machining is required. 


THE use of phenolic plastics for casting hydro-press 
dies has speeded aircraft production. The Fairchild 
Aircraft Division of the Fairchild Engine & Airplane 
Corporation, collaborating with the technical staff 
of Durez, has accomplished this in plant operations 
in both stretch- and hydro-press dies. 


It took less than 24 hours to cast a cowling die, 
approximately 4 feet across and 2 feet thick! This 
time covers the entire operation from pouring the 
resin to the moment the die was ready for use in the 
stretch press! Further, it was found that the fast resin 
method cut the time and cost required by about 50%. 


Briefly, the method consists of making a plaster- 
cast mold from the original pattern and then casting 
the die from this mold in Durez 7421. 


Over and above the cost and time factors. there are 
other material advantages to the cast resin die. Wood 
or composition dies are “chewed up” by the edge 
metal at the trim line of the part being formed. With 
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Above—Cast hydro-press die made 
of Durez 7421. 


Below — Metal part formed from 


die. 


a Durez 7421 die, this does not occur because of the 
hard, yet resilient surface of the cured resin. In addi- 
tion, no lubricant is required when using a plastic 
die. Then, too, plastic dies are much lighter—an im- 
portant factor with so many women employed in 


industry today. 


Here is another example of the value of the service 
behind Durez plastics and resins—our research labo- 
ratories and technicians. If you have a war-produc- 
tion problem that you think plastics might solve . . . 
Durez stands ready to help you. 


DUREZ PLASTICS & CHEMICALS, INC. 
226 WALCK ROAD, NORTH TONAWANDA, N. Y. 





PLASTICS THAT FIT THE JOB 
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The specific gravity of a material is an 
important consideration in its selection 
for wartime and peacetime applica- 
tions, alike. Whether it be for an air- 
plane or a piece of office equipment, 
if a lightweight material displays all 
the strength characteristics of a heavier 
material, the former possesses many 
advantages both to the manufacturer 
and the ultimate user. 

From the molder or fabricator’s 
point of view, plastics which offer the 
greater yield per pound of raw mate- 
rial effect desirable economies in pro- 
duction and shipping. The lighter the 
weight, the greater the yield. 
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lighter weight :: greater yield 


“LOALIN”’, our polystyrene com- 
pound, is the lightest of all plastics. 
Its specific gravity is 1.054-1.070—its 
specific volume 26.3-25.9 cu. in. per lb. 
Ranking “first” in many physical 
properties, Loalin’s extreme light 
weight makes it one of the least expen- 
sive materials available. 

“CaTALIN” Cast Resins range in 
specific gravity from 1.315 to 1.335. 
They replace critical metals in many 
applications and may be obtained in 
four distinct formulations to fill a 
variety of industrial requirements. 

For today’s vital needs — and for 


tomorrow's progressive planning— 
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these light plastic materials offer 
unlimited scope to the product design- 
ers’ imagination. Our engineers and 
chemists will gladly contribute their 
accumulated knowledge and experi- 
ence to the conferences of your own 
technical staff. 





Cast Resins 


SD 00" 
Liquid Resins 
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RECISE dimensions and clean, 

sharp cross-sections don’t ‘just 
happen” in plastics extrusions. They 
are solely the result of advanced de- 
sign in the extruder. For example: 


The barrel— Different working character- 
istics of the various plastic materials 
make provision for zone-heating a must, 
if uniformly accurate plasticizing is to 
be obtained. 


Heating medium—Each heating medium— 
oil, electric, electric-steam—has its own 
special advantages. Uniform accuracy of 
product demands application of the 
proper temperature at the proper points. 


The head— Temperature must be accurate- 
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ly controlled in the extruding head to 
insure correct plasticity at the exact 
moment of extrusion. 


Screw—The pitch, length, root diameter 
and design of the flight . . . all these are 
factors of extreme importance to uni- 
form accuracy. 


Speed—For production of uniform, ac- 
curate extrusions, operating speeds must 
be capable of close control. 


Feed—A most important factor in uni- 
form accuracy is feed. If feed varies, so 
does the product. 


Conveyor—Precise control of speed and 
position of the take-off is essential to 
precision extrusion. 


Thesé the elements which, prop- 
erly bafinced against each other, 
result if figh-volume, close-tolerance 
productiof™ To bring them into bal- 


ance by @etmal trial production runs 
is the fall of our Plastics Pilot 
Plant. Its facilities and personnel are 
at your service, 
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/ INSUROK 





IGHT is an important tool of war—in the camps— 
on board ship and in the vital war plants. Making 
light easy to move where needed most, putting a handle 
on it for greater convenience is but one of the many ways 
in which Molded INSUROK met problems before the 
war, is meeting them now. 


Molded INSUROK was selected for this Vaporproof 
Lamp application because of its high impact strength, fire 
resistance and non-arcing qualities. Richardson precision 
molding enables the production of close tolerance parts, 
thus facilitating fast, economical assembly of interchange- 
able parts. 


For Fluorescent and Incandescent Fixtures 





In addition to the many spectacular war-born develop- 
ments in the use of INSUROK, it is used effectively and 
economically for many commonplace articles—things 
that you see and use every day. Many electrical products, 
for example, are made wholly or in part of Molded or 
Laminated INSUROK. 

Richardson Plasticians are continually recommending 


The RICHARDSON 





the grade of Molded or Laminated INSUROK best suited 
for electrical, mechanical or chemical applications. Write 
for suggestions in connection with your present or plan- 
stage products. 





INSUROK and the experience of Richardson Plasticians are 
helping war producers by: 

- Increasing output per machine-hour. 

- Shortening time from blueprint to production. 

- Facilitating sub-contracting. 

- Saving other critical materials for other important jobs. 

- Providing greater latitude for designers. 


- Doing things that “can’t be done.’ 
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- Aiding in improved machine and procuct performanc:. 
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FIGURE 1 


HOW TO MOUNT AND INSTALL 
DU PONT “LUCITE” 


FIGURE 2 
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FIGURE 3. 


Information for aircraft manufacturers and fabricators of plastics 


» RYSTAL clear Du Pont “Lucite” 

g methyl methacrylate resin sheeting 
is strong and tough. When properly 
formed, it will not warp and may be 
mounted in rigid, self-supporting frames. 
But care is necessary in designing the 
metal structure for mounting panels of 
“Lucite”. 


This plastic can withstand all kinds of 
weather conditions, but allowance must 
be made for thermal expansion and con- 
traction. The difference in expansion 
between “Lucite” and metals causes un- 
equal dimensional change during wide 
temperature variations. This factor must 
be considered in the design of mountings. 





UNSTRESSED MOUNTING METHOD 
(See Fig. 1) 


One of the best methods makes use of 
an extruded metal channel frame with a 
56” minimum insertion depth. The chan- 
nel width should allow clearance for a 
neoprene, or neoprene-cork, packing 
strip at least ve” thick on each side of 
the plastic sheet. Figure 1 indicates this 
type of construction. 


STRESSED MOUNTING METHOD 
(See Fig. 2) 


If size of the panel or service conditions 








necessitates stressing the panel, then con- 
struction in Fig. 2 is recommended. A 
retaining strip of “Lucite” is cemented 
to the edge of the enclosure. 


BOLTS OR RIVETS 
(See Fig. 3) 


Although not recommended, in rare cases 
it may be necessary to use bolts or rivets 
through the edges of the plastic sheets 
to stiffen the mounting channel. Make 
certain to secure freedom from stress at 
the mounting holes. Use only shoulder 
bolts or shoulder rivets as shown in Fig. 3. 


pee sae 


Caution. In all cases avoid stress con- 
centration through direct clamping ac- 
tion of metal parts, or failure to allow 
for differences in expansion. Always 
cushion metal parts from direct contact 
with the plastic when mounting accesso- 


ries. Never use counter-sunk or flat head 
screws to mount directly to metal. Un- 
like acetate and nitrate plastics, “Lucite” 
should always be hot formed to the de- 
sired contour before mounting. Cold 
forming and mounting results in craz- 
ing and breakage. 


Practically all leading airplane plants 
are using “Lucite” in their aeroplane 
enclosures because of its clarity, weather- 
resistance, light weight and strength. 





FREE AIRCRAFT MANUAL ON “LUCITE” 


A detailed illustrated manual on 
the forming, fabricating, and phy- 
sical properties of “Lucite” methyl 
methacrylate resin. Write E. lL. du 
Pont de Nemours & Co. (Inc.), 
Plastics Department-D, Arlington, 
N. J.... and 5801 So. Broadway, 
Los Angeles, California. 
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METHYL METHACRYLATE RESIN 
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Brr by bit the plastics molding industry 


Is improving its equipment. 


Presses are becoming really and fully 
automatic, 


So one man can take care of many 


Finishing the parts—a tough problem 


Is following the same path. 


Given time we hope to know as much 
about 
Our product, and how to handle it, 
As the metal people do about metal. 


We doubt if we ever reach the ideal 


condition 




















Shown here, but we are trying hard. 
And the improvements we make 


Will sometime be of benefit to you 


When you buy plastics 
By giving you cheaper and better parts. 


Right now—like you—we are up to our 
neck 


In war. 


But we hope to be good people to know 


After said war. 


Please file our name with your plans 


Not with your souvenirs. 





“A Ready Reference for 
Plastics’’ written for the 
layman, is now in a new 
edition. If you area user 
or a potential user of 
molded plastics, write 
us on your letterhead 
for a copy of this plain 
non-technical explana- 
tion of their uses and 
characteristics. Free 
to business firms and 
government services 


BOONTON MOLDING COMPANY 


BOONTON - NEW JERSEY 





Tel. Boonton 8-2020 
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This is the angle (speaking) tube of an officer’s gas mask, 
made in six Lumarith plastic parts and two rubber 
parts. Thin discs of Lumarith sealed airtight within 
the tube keep gases out but allow passage of sound. The 
custom molder’s art has produced injection-molded 
parts of watchlike precision to fit together and afford 
complete protection . . . with the impact strength to 
stand up under battle conditions. 


If you are new to plastics, this gas mask tube will give 
you some idea of the wonderful things custom molders 
are doing. Their work is indispensable in speeding pro- 
duction of literally thousands of wartime parts or com- 
plete products. You may be converting from metal to 


plastics for one or more of the parts you require. Here’s 

how to go about production: 

I. Tell us what qualities you want in the part—impact 

' I 

strength; resistance to solvents, acids, water; light 
transmission; dielectric strength, etc. We select the 
plastic to give desired results. 

2.We put you in touch with the available custom 
molders best equipped to mold the piece, by injection, 
compression, extrusion or transfer. 

3. The custom molder gives you a quotation. 


4. We work with the custom molder in furnishing the 
formulation of the selected Lumarith plastic that 
suits all factors of the production technique. 


Inquiries invited. 





LUMARITH Zt 


CELLULOID 
the first name tn plastics 


CORPORATION OF 


REG. U.S. PAT. OFF. 


CELANESE 


A DIVISION OF 





CELANESE 


CELANESE CELLULOID CORPORATION, a division 
of Celanese Corporation of America, 180 Madison Avenue, 
New York City. Representatives: Cleveland, Dayton, 
Philadelphia, Chicago, St. Louis, Detroit, Los Angeles, 
Washington, D. C., Leominster, Montreal, Toronto, Ottawa. 


CORPORATION 
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"TM SLOWLY GOING NUTS!" 


pulp fibre and synthetic resin and is preformed to 


“EVERY TIME I pick up a magazine, I see ads telling 
how some bolt or gadget is helping to win the war. 

“So, being an ad man myself, I decided to get to- 
gether with our artist and dream up some beauts 
telling what our new miracle plastic, KYS-ITE, is 
doing on the battle front. 

“But what happens? 

“They toss my beautiful ideas into the waste bas- 
ket. Seems the Axis would love to know about a 
plastic like KYS-ITE. They’d give their eye-teeth to 
learn how it’s being used. So I’ve got to keep quiet. 

“But I can say this. KYS-ITE is molded from long 


shape before curing. 

“It’s four to five times stronger than ordinary 
plastics—yet weighs but half as much as aluminum! 
And tough! Even boiling it for days in salts, soaps 
and mild acids fails to disfigure or warp it. 

“KYS-ITE is available in a wide range of colors 
and can be used for trays, typewriters, radios, bat- 
teries, window frames and scores of other things. 
If you’d like to know more, just send us a note. 
We'll be glad to go into details. 


“Meanwhile, we’ve got to keep mum, chum.” 


KEYES FIBRE COMPANY, WATERVILLE, MAINE 











Only the best is good enough 
for War Contracts 


Everyone who has done business with several molders knows that no two are alike. 
Their plants are different. Their experience is different. Most important of all, their 
mental attitudes are different. They see your requirements from separate viewpoints— 
handle your work with varying degrees of competence and intelligence. 

Here at Auburn we think that when you've given a job to a molder you want to 
forget about it, knowing it will be done on time and right. You want the molder’s 
finishing to be perfect and his inspection hard-boiled. You want him to discard the 
seconds, the ““maybe-they’ll-get-by” pieces, so there will be no waste time in your own 
plant and your production line will keep moving. 

In short, here at Auburn, we think you want a molder capable of gearing his mind 
to your problems and of adapting his production to your needs. Any molder may give 
you your money’s worth. Only the molder whose equipment includes the ability to 
give you intelligent cooperation can give you the most for your money. If we can help 


the war effort by helping you, let’s get together at once! 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, Transfer Injection and Intrusion Methods 
ESTABLISHED 1876 AUBURN, N. Y. 
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IN SEVERAL OF ITS FORMS AND USES... 


High-frequency circuits insulated with Plax 
Polystyrene have the highest efficiency. This 
has been proved in the field. 

Zero water absorption ...complete freedom 
from adverse effects by acids, alkalis, alcohol, 
stack gases, weather, etc....the dielectric 
strength of high-grade mica... the low di- 
electric loss of fused quartz. . . all combine to 
make Plax Polystyrene in any of its various 
forms the best high-frequency insulation ever 
made. 

Many companies buy Plax Polystyrene sheets, 
rods, and tubes to machine into antenna com- 
ponents, stand-off insulators, buss bars, win- 
dows, etc. Details regarding your own possible 
applications, and a bulletin on machining, 
are immediately available. 


PLAX POLYSTYRENE PLAX POLYSTYRENE 
SHEET, ROD, TUBE Electrical Properties 


Are resistance (ASTMD-495- 
Sheets range in thickness from .010" to nad Dielectric 
1%", and in widths and lengths to ' ; ; 
order ranging from 4° x 48" to 12" x 


005" thick = 3500 
010" thick = 2500 
16°. Rods come in diameters from *¢* 


015" thick = 2200 
.125" thick = 500-700 


to 444". Tube inside diameters range Frequency Dielectric Power 

from \%" to 2°. Lengths as required. Cycles Constant Be! 
' 2.5-2.6 1-.0002 
§° Seats in chock, 1,000 252.6 0001-0002 
1,000,000 2.5-2.7 01-0004 








PLAX 
POLYSTYRENE 
Machined Parts 


Here are a few of the 
multitude of standard 
and special parts which 
Plax machines to order. 
Sizes are large to tiny. 
Production is rapid and 
accurate. 


PLAX 
Polyflex Sheet 
Here is a punched roll of 


this new, tough, flerible 
sheet, produced from 
.001" to .020" thick, cut 
in rolls up to 20° wide. 
Unsurpassed for con- 
densers, cable, and bat- 
teres. 


PLAX 
Polyflex Fiber 


Another new Plax de- 
velopment is this tough 
and flexible fiber, pro- 
duced from .10" to 
.060* thick, with proved 
possibilities for cable 
wrapping and other 
critical high-frequency 
insulation applications. 


For less critical applications, 
we manufacture acetate bu- 
tyrate sheets, rods and cubes. 
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Tough but Gentle... 
NITROCELLULOSE PLASTICS 


Hammer heads of nitrocellulose plastic 
offer the natural resiliency and toughness 
required for working the softer, more 
easily-marred metals. These are but two 
of the many advantages nitrocellulose offers to 
other tools and products. For example... 


For drawing instruments, nitrocellulose offers 
clarity and dimensional stability. For fuel gauges, 
it offers excellent transparency. For drinking 





containers, water resistance. And nitrocellulose 
plastics take an almost unlimited range of colors. 
They are easily fabricated through many mediums 
— machining, press forming, extruding, and ce- 
menting. Still another advantage is low cost. 


Investigate the interesting possibilities of ni- 
trocellulose plastics for your products. Address 
your inquiry to Department MP-13, Hercules, the 
largest manufacturer of nitrocellulose for plastics. 


CELLULOSE PRODUCTS DEPARTMENT 


HERCULES POWDER, COMPANY 


INCORPORATED 


916 MARKET STREET - 


NITROCELLULOSE 


* WILMINGTON, 


DELAWARE 


FOR PLASTICS 
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* At Midland Die and Engraving Company you'll find complete 
facilities for Plastic Molds, Die Cast Dies or Hobbings, Engraved 
Dies, Steel Stamps or fine Pantograph Engravings— facilities 
complete under one roof and unsurpassed in the entire industry 

.. For example, hobbing presses ranging from 100 to 3000 tons 
as well as complete tool and engraving departments are at your 


instant service always. 


Investigate! Regardless of individual job size or tolerance you will 
find that Midland’s ideal combination of complete 

facilities plus painstaking attention to pertinent de- 

tail assure getting the job done properly —and in 

the shortest possible time. 


xl MIDLAND DIE AND ENGRAVING COMPANY 


I800 W.BERENICE AVENUE ° ° CHICAGO, ILLINOIS 


+ Pantograph Engraving 































Philip Will, Jr, A. 1. A., and a plywood control part for 
a bomber. Mr. Willis a member of Perkins, Wheeler and 
Will, known particulorly for their interesting, original 
residences. Most recently, their new Crow Island 
School at Winnetka, !llinois, has oftracted wide atten- 
tion for its fresh solutions to many school problems. 


*” 1. Load-bearing wall section with per- 
manent, integral finish of new, clear or 
colored plastics films, perhaps factory- 
filled with insulation. 





2. Sliding door panels permanently 
bonded to wall-papers or fabrics. 


3. Thicker sections of heavier plywoods 
for floor and roof systems. 


* 4. Translucent panels of similar con- 
struction built from new types of plastics- 
impregnated paper. 


+ 5. Panels are nominally 4’ x8" but filler 
post is thickness of panel, so actual panel 
width is 4’ less panel's thickness to permit 
assembly on 4’ module without cutting. 


and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto's 
exclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) + SAFLEX 
(vinyl acetal) « NITRON (cellulose 
nitrate) - FIBESTOS (cellulose ace- 
tate) - OPALON (cast phenolic resin) 
RESINOX (phenolic compounds) 
Sheets - Rods « Tubes + Molding 
Compounds 


* Castings - Vuepak Rigid 
Transparent Packaging Materials 





























To fill wartime needs, plastics have devel- 
oped surprising new muscles — and a more 
brilliant peacetime future than plastics pro- 
ducers themselves ever dared predict. This is 
particularly true of plastics in combination 
with other materials. For example, the light 
but amazingly sturdy and durable plastics- 
bonded plywoods now being molded into 
large, complicated shapes for aircraft. 


Impressed by possibilities of these new 
plywoods, Chicago Architect Philip Will, 
Jr., has suggested this stimulating series of 
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EXTERIOR WALL PANEL 


__SPLINE 


| _JOINT POST 









| _ SPLINE _ — 
INTERIOR PANEL _ 






















FROM A BOMBER PART...PRE-FABRICATED 
STRUCTURAL WALL SECTIONS FOR 194X? 


WHAT WILL THE FUTURE BRING? 


Frankly, despite wartime advances, problems are posed 
above that no one in the plastics or building materials 
industry has yet fully solved. It is logical to assume, 
however, that the two industries, working together, 
will produce materials for 194X equally as exciting as 
these suggestions. And it is equally logical to assume 
that postwar plastics materials and techniques will 
contribute equally stimulating new ideas to your par- 
ticular field... 
on your products, you will find Monsanto, as one of the 
country’s largest plastics producers, an excellent source 
of information. MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Massachusetts. 


pre-fabricated structural wall sections to per- 
mit custom-built individuality without sacri- 
fice of mass-production economy. 


Panels would be formed into one integral 
unit from three sections of plywood with the 
inner section corrugated to impart load- 
bearing strength and added rigidity. New 
plastics glues and recently developed new 
tools, based on induction heating principles, 
may even make it possible to bond panels 
like these quickly ...and economically ... 
into one, monolithic unit... on the site. 


























When the time comes to talk “future” 
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CLL BARRIERS 
Lo Conpine Llechiic Qurent/ 


W.. is destructive but not all effort that goes into the big 
fight is wasted. Some of it is going to pay mighty big 
future dividends. That is especially true of the war work 
that is going on in the country’s laboratories. 


At Formica this work has resulted in the development of 
some new insulating materials with new and valuable 
characteristics which will be doing important jobs in 
American electrical products long after the war is over. 


Three new grades MF, FF-10 and FF-41 accomplish things 
that could not be done previously with this laminated in- 
sulation. MF is a glass mat base for applications requiring 
low loss at radio frequencies (Power Factor .011; Dielectric 
Constant 4.6; Loss Factor 0.05 at 1 Megacycle). 


F-10 is Fiberglas fabric base material combining good 
dielectric strength and heat resistance. And FF-41 is 
designed to resist arcing. 

These materials have a new and important usefulness. 


At present they are available only for the most essential 
war uses. But later they will be widely applied. 





THE FORMICA INSULATION CO., 4673 SPRING GROVE AVENUE, CINCINNATI, O. 
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The modern method of extruding thermoplastics into con- 
tinuous lengths, in all solid and hollow shapes, is known as 


dry extrusion. 


i} q [ H} | p was the first to develop and practice this method. 


Ml q [ 0 iD built the first machines for it, and Hi} OCOD 


has pioneered the application and engineering of extruded 







plastics to entire industries: Automotive .. . Aviation... 





Refrigeration . . . Furniture. 







MacolD development of new and daring applications 






goes consistently forward under war conditions. We'll be 


glad to cooperate on your problem . . . now, and post-war. 







We also do injection molding. 





YETROMTEMACOLD 


ORIGINATORS OF DRY PROCESS PLASTIC EXTRUSION 

























fvery Consolidated molding job—injection or 





comp ossien...targe or srialti—has to pass 
this strict, final inspector affectionately known / 
os ‘Mike / 
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“SITTING OV TOP OF 
Che World” 


Beauty and strength reach new heights in SINKO Precision Injection Moldings. 
That’s why there’s such a definite feeling of satisfaction. .figuratively “sitting on top 
of the world”’. .for users of the better moldings we make. 


If you are planning, now, a new or improved product designed to capture a big share 
of post war sales and profits, let’s talk it over! Perhaps our skilled engineers may 
offer valuable suggestions. Possibly a SINKO Injection Molding can do the job 
better at less cost. Suggestions, ideas, cost estimates involve no obligation. Phone 
or write us or our nearest representative today! 


SINKO T 


REPRESENTAT 


OOL & MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE, CHICAGO, ILLINOIS 
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Expand your knowledge of 











THE CURRICULUM INCLUDES: 


MOLDING — Study of molding materials 
and flow properties. 


CASTING — Production techniques. 


LAMINATING—Procedure of impregnating 
fabrics, paper, asbestos and wood. 


FABRIC ATION—Thermoplastic qualities of 
plastic materials. 


DESIGN—Functional and artistic require- 
ments. 


TESTING—Why plastics differ from other 
materials of construction and how test 
methods differ. 


ALSO historical background. Polymerization phe- 
nomena and the formation of plastics. Introduc- 
tion to organic chemistry. Formation of phenolic 
plastics. Urea resins and their characteristics. 
Polyvinyl resins and their characteristics. Acrylic 
and polystyrene resins. Cellulose plastics—origin 
and chemistry. Uvtilization of farm products and 
waste materials in plastics. Synthetic rubbers and 
rubber-like materials. Electrical properties of plas- 
tic materials. Chemical properties of plastic mate- 
tials. Optical properties of plastics. Styling and 
art in plastics. 











with spare-time training 


The extra time on your hands during these travel-restricted days and 
evenings can pay big dividends in plastics home study. With prac- 
tically everything from telephones to airplanes now using plastics, 
and with undreamed of future expansion, an army of trained workers 
must be supplied. More than most industries, plastics needs trained 
employees. 


To meet this need, Plastics Industries Technical Institute was estab- 
lished; the first plastics training schools, with courses that cover the 
field in easy-to-understand lessons. On the technical staff are plastics 
specialists with years of experience, while the Advisory Board is 
almost a Who’s Who of the plastics industry. 


Scientists are doing their part in finding new plastics and new uses. 
6 P ane P Pres 
Factories are “tooled up” for plastics operations. But lacking in 

- =? ) Op ; - 
many cases—and the need will grow with the coming of peace—are 
plastics technicians to make and mold this modern magic. 


Whether already in a plastics job or in some other work, study of 
plastics may be a royal road to promotion for ambitious men and 
women. Write today for complete information and the illustrated 
booklet “World of Plastics”—and find out how you can improve 
your worth to yourself and the nation through the Plastics Institute 
home study program. 








INDUSTRIES TECHNICAL INSTITUTE 


New York... 1220-A Chanin Bidg., Dept. 6 
Los Angeles...182 S. Alvarado St., Dept. 6 
Chicago, 626-A LaSalle-Wacker Bidg., D. 6 


Reprints of this message for your bulletin boards available upon request* 












PLASTIC passes tue aie... 


... with 58 Pounds Saved! 


That saving in weight is mighty important 
to a fighter pilot. It makes possible an extra 
178 rounds of .50 caliber ammunition... or 
9 extra gallons of fuel... or the carrying of 
a life-saving rubber raft including install- 
ation weight and emergency rations. 

Equally as strong as those made of metal, 
plastic ammunition boxes are 45% lighter, 
and make possible a saving of 58 pounds 
in a single engine combat plane. 


MSDONNELL ~: 
Mamupaciurers of PLANES - PARTS - SABLA, //accage 





These strong lightweight boxes save 
money, too. The use of a special /aminated- 
paper plastic developed by McDonnell per- 
mits a saving of 20% over the cost of 
comparable metal ammunition boxes. 

We are prepared to handle additional 
plastic production contracts on aircraft 
parts such as ammunition boxes, gun turret 
parts and propeller spinners. Please address 
all inquiries to PLASTICS DIVISION. 


SAINT LOUIS -MEMPHIS 


Corporalion 














HERE USED AS a coating over 
rayon cord, cellulose acetate 
again shows its. unique ver- 
satility, its unique combi- 
nation of advantages. The 
problem was this: supplies 
of Chinese hog bristles, traditional 
material for good paint brushes, were 
gravely threatened by war. Could a 
man-made bristle be devised to match 
the characteristics of natural bristle? 


RESOURCEFULLY, LIKE SO MANY manu- 
facturers who need several properties 
in a single material, Devoe & Raynolds 
turned to cellulose acetate. They 
needed flexibility, and acetate is high- 
ly flexible. They needed toughness, 


and acetate is tough. And they needed 
acetate’s resistance to oils. These 
characteristics, coupled with an in- 
genious mechanical process, now pro- 
duce this timely help for painters. 


IF YOU HAVE A PROBLEM in plastics, 
you will do well to look searchingly 
into acetate. Toughness and flexi- 
bility are only two of its properties 
. .. acetate also provides high clarity, 
light weight, swift and varied fabrica- 
tion. The literature we have for you 
is based on eur years of experience 
in supplying those who make plastics 
with acetate of exceptional quality. 
Your letter should be addressed to 
Dept. MP-63. 


HERCULES POWDER COMPANY : 


HERCULES 


CELLULOSE ACETATE 
* 


STABLE 
CLEAR 


FLEXIBLE - 
ECONOMICAL - 


TOUGH - 
LIGHTWEIGHT - 


WILMINGTON, DELAWAR 


Copyright 1943, Hercules Powder Compe 








- 


Official U. S. Navy Photograph 





FERRULES TO BULLETS..... 


The plastic ferrule ns 
on the pencil an When brass went to war, plastics had to take its place on 
was molded by ei 7 hundreds of products. The tiny brass ferrule of your pencil 
UNIVERSAL ne may not seem worth saving until you start figuring it in 
hundred million quantities. It runs into tons of critical 
brass released to help make bullets for our boys to use 
against the enemy. The new plastic ferrule illustrated is 
lighter, more attractive in appearance and is generally an 
improvement over the metal it replaced. Plastics are re- 
placing metals everywhere, not only temporarily in many 
cases but also permanently. When Victory comes, con- 
sumers will continue to demand products whose appearance 
and convenience are improved with plastics. To manufac- 
turers looking for post-war markets we offer a versatile 
molding service . . . sound engineering design, molding by 
compression or injection methods, all finishing operations 
... everything under one roof in our modern plant at New 
Brunswick, New Jersey. 


Submit your inquiries without obligation. 


UNIVERSAL PLASTICS Pl 


> 
CORPORATION eS 
New Brunswick, New Jersey 
NEW YORK: 12 E. 41st Street « PHILA.: Paragon Sales Co., Inc. « CHICAGO: Steel Mill Products Co. « DETROIT: June & Company 


JUNE * 1943 23 








IMPOSSIBLE ? 


F course it’s impossible. No- 

body but a gremlin could 
have put the arrow through that 
block of wood, because the ends 
are bigger than the hole. But there 
it is, an accomplished fact—and 
there’s a perfectly simple explana- 
tion for it. 


A few years ago nobody dreamed 
it would be possible to make the operation of a platen 
press completely automatic. But today, thanks to the 
Taylor Flex-O-Timer, it’s an accomplished fact. All 
you do is load the press and push the button. The press 
closes, steam is admitted to the platens, and at the end 
of the molding period, steam is shut off and water 
turned on for automatically timed cooling. And after 
predetermined cooling, the water is shut off and the 
press opens automatically for unloading! 


We're proud of this Taylor Flex-O-Timer. But we're 
equally proud of other “impossible” jobs which 
Taylor “know-how” has been able to work out. Such 
as Taylor Accuratus Tubing for mercury-actuated 
thermometers, which gives you accurate reading with 


*% KEEP ON BUYING U.S. WAR BONDS AND STAMPS x 
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long lengths of tubing regardless of ambient tem- 
perature variations. Or the Taylor Thermospeed 
Separable Well Tube Systems. Or the Taylor Fulscope 
Controller and its recent development, the Taylor Ful- 
scope Time Schedule Controller. And last but not least, 
the new Taylor Aneroid (mercuryless) Manometer 
for flow and liquid level. 


If you have a tough problem, we'd like to try to solve 
it for you in a hurry. If, as they say in the war plants 
these days, it’s impossible it may take a little longer. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. Instruments for indicating, record- 
ing, and controlling temperature, pressure, humidity, 


flow, and liquid level. 


‘Taylor Instruments 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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To study the behavior of curved PLexicras panels under pressure, the 
Rohm & Haas physics laboratory constructed the apparatus shown here. 
A 30” square sheet of 4” thick iron was formed to a cylindrical section 
with an outside radius of 32 inches. The Piexictas panels are placed 
between rubber gaskets and clamped to the iron plate with curved and 


_ design of high altitude planes 
and the resultant need for pressur- 
izing cabins raises the question of the 
deflection of the center of PLExicLas 
panels installed in these cabins when 
subject to pressure. A report contain- 
ing the data assembled to date on this 
subject by Rohm & Haas engineers is 
now available. 

This report, entitled PLEXIGLAS: 
Deflection-Under-Pressure recom- 
mends spherical or cylindrical shapes 
for all PLexicLas panels to be used in 


pressurized cabins. It describes the 
effect of temperature, of clamping 
pressure and gasket thickness on such 
acrylic sections, and suggests the cor- 
rect width and depth of the channels in 
which they are inserted. Twenty-three 
significant graphs supplement the text. 

Write for your copy of this valuable report 
today, Rohm & Haas Company, Washington 
Square, Philadelphia, Pa.; 8990 Atlantic Blvd., 
South Gate, Los Angeles, Calif.; 619 Fisher 
Bldg., Detroit, Mich.; 930 No. Halsted St., 
Chicago, Ill. Canadian Distributor—Hobbs- 
Glass Ltd., Montreal, Canada. 


The behavior of 


PLEXIGLAS 


UNDER PRESSURE 





a 
Mile ea 


straight iron straps 1” wide. Clamping pressure is obtained by bolting 
down short lever sections of channel iron. The size of free area of 
Pvexicias subjected to pressure can be varied by using different sizes 
of straps and gaskets. The deflection of the center of the panel is 
measured by a dial gauge graduated in thousandths inches. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGLAS 


SHEETS AND RODS 


CRYSTALITE 


MOLDING POWDER 


PLEXIGLAS and CRYSTALITE are trade-marks, Reg. U.S. Pat. Off., for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 
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IN WAR... — 


and in Peace 


a 


The skilled technicians and research scientists of Warwick 


Chemical prove invaluable in solving many an industrial problem. 


For today’s (or tomorrow’s) production problems call on these 


experts... often! 


Warwick Chemical Con fran yf 
WEST WARWICK, R. |. ° 580 FIFTH AVE., NEW YORK CITY + ROCK HILL, S. C. 


© 1943 Worwick Chomice! Co, 
Metallic Stearates + Metallic Resinates + Sulfated Oils + Impregnole Water Repellent - Textile 


ynthetic Detergents +» Cation Active Compounds + Wetting Agents + Luminous Pigments 
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Dead reckoning computer en- 
gineered by Cruver to save 
metals, man-hours, money. 





MANUFACTURING COMPANY 


NEW YORK CHICAGO WASHINGTON 
2 West 461m $1. 2456 W. JACKSON BLVD. Horm Wasninctron 
WI sconsin 7-8847 Seeley 3100 Met. 5-900, Ext. 650 


SPEclarists IN CONVERTING Plasricg to WAS 





PROBLEMS: 


Maintaining 


Petale. yae) 


4 


and 15 


SOLUTIONS: 


80° Temperature 
Relative Humidity 


2. Maintaining 60 Temperature 
Relative Humidity 


3. Cooling Alcohol Brine 
1750 G.P.M. to ~4°F. 


How Carrier is Serving the Plastics Industry 


e Many modern plastic materials 
are hygroscopic. This means they 
absorb varying degrees of moisture 
when exposed to uncontrolled air. 


Unless the absorption of mois- 
ture is retarded or the excess mois- 
ture is removed, the plastic manu- 
facturer or moulder is faced with 
the serious problems of inferior 
quality and a high rejection rate 
of finished products. 


The three typical problems and 
solutions listed above are recent 
ease histories. They are good ex- 
amples of how Carrier equipment 
is being used to successfully over- 
come this moisture problem by 
providing dependable control of 
relative humidity — and tempera- 
ture, with mechanical cooling 
where refrigeration is required. 


Today, all of Carrier's energy is 


Carrier 


AIR CONDITIONING + REFRIGERATION 


FORTY-ONE YEARS 
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EXPERIENCE IN 


INDUSTRIAL HEATING 


INDUSTRIAL 


being devoted to war work. If 
your production is vital to the war 
effort and you have a problem in- 
volving the control of temperature 
or humidity, or both, Carrier can 
help you with 35 years experience 
in serving plastic processing. Our 
engineers will be glad to discuss 
the application of Carrier equip- 
ment to meet your requirements. 


CARRIER CORPORATION, Syracuse, N. Y. 


INSTALLATIONS 
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r VERY LIMITED NUMBER OF REPRINTS 


OF SEPARATE SECTIONS OF 1943 PLASTICS 
CATALOG, EACH INDIVIDUALLY BOUND, 


i4 now auattalde 


PLEASE ORDER BY NUMBER. Use coupon below. The sections are $1 each. 







History of the Plastics Industry 


Plastics in War 


7 
8 


Finishing, Decorating and Assembly 


Machinery and Equipment 


Plastic Materials 
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Manufacture of Plastic Materials 


ui 


Molding and Fabricating 


6 Engineering Design for Plastics 


9 Laminates, Plywood and Vulcanized Fibre 
10 Plastic Coatings 
11 Synthetic Fibres 


12 Directory of the Plastics Industry 





FAMOUS CATALOG CHARTS ALSO AVAILABLE IN REPRINT FORM 
The famous exclusive charts which helped make the 1943 PLASTICS CATALOG 


so valuable to users are also available in reprint form. 


A. Plastic Properties ($1.50) 
B. Solvents ($1.00) 
C. Plasticizers ($1.00) 










Please use coupon in ordering 
any of these items. Please en- 
close proper remittance so order 
may be filled promptly. Orders 


filled while quantities last. ad 


Charts are as follows: 


D. Chemical Formulae ($1.00) 
E. Synthetic Rubbers ($ .50) 


COMPLETE SET 


| $3.75 


Suite 2601—122 E. 42nd St., New York 17, N. Y. 


Send me the following items. My remittance of $........ 
is enclosed (Check or Money Order only). 


Catalog Sections: 1 0 20 6 68omlU KS CUS 
6 © 70 8 Oo 90 10 0 
wo 12:8 

Charts: AO Bo Co Da Eoa 
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YES, DILECTO like all organic mate- 
rials will BURN, BUT our Research Engi- 
neers can give you the exact time in seconds 
required to ignite this versatile insulating 
material. Complete details also may be 
found in the ASTM Standards. 


DESIGNED for 15 KV... REQUIRES 
52 KV to CAUSE FLASHOVER. 
Shown above is a Dilecto Oil Circuit 
Breaker Bushing for indoor use. While 
intended for a breaker of 15 KV, 1200 
Amp. rating, specifications called for no 
flashover between mounting collar and 
terminals at a voltage under 50 KV. 
C-D Engineers made certain it took 
52 KV to cause flashover. 


At left is a precision instrument for 
measuring the power factor and dielec- 
tric constant of solid dielectrics. Every 
grade and thickness of Dilecto gets a 
control check on this device. 
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SIGET THE ANSWERS 


@in one of America's most complete research 
laboratories a staff of specialists in both electri- 
cal and physical insulation devote their skills to 
finding out What happens?". Their reports and 
recommendations are passed on to manufac- 
turers so that they can accurately predetermine 
the performance of their es St enabling 
them to save time and money, and build pres- 
tige. 

Continental-Diamond's engineers are working 
now on “The Shapes of Things to Come”. If 
you are planning on product improvements that 
might be speeded by the use of a C-D NON- 
metallic we suggest that this is the time to avail 
yourself of C-D facilities and experience. 


C-D PRODUCTS 


DILECTO' =A laminated plastic. High in 
electrical insulating properties. Of great struc- 
tural strength. Resistant to moisture to a high 
degree. Readily fabricated to special shapes 
from basic Samdeed forms of sheets, rods and 
tubes. 

DIAMOND VULCANIZED FIBRE is a hard, 
dense, bone-like material . . . tough, pliable and 
strong. It is light in weight yet mechanically 
strong and will not deteriorate under constant 
mechanical strain. 

MICABOND Here is mica in its most usable 
form. The high heat resistance of mica and its 
high dielectric strength are almost completely 
preserved in MICABOND plate, flexible sheets, 
tape, tubing and punched and formed parts. 

VULCOID- A product of Continental-Dia- 
mond's manufacturing experience and laboratory 
research. A matostel that offers a combination 
of the properties of Dilecto and Diamond Vul- 
canized Fibre. 





























































ES CELORON’- A molded mascerated fabric 

R. base plastic that is also readily machined. CELO- 

sit RON combines to a high degree the desirable 

properties of impact strength, tensile strength, 

ile dielectric strength, moisture resistance, heat re- 

20 sistance and dimensional stability. 

10 The above photograph shows a conventional hat 
id @ molding press being used for experimental molding 
. of laminated materials, at low pressure. The part 
1 which has just been removed from the mold is a 





ow pressure phenolic laminated aircraft engine 
baffle. 











PAZ ADVANTAGES OFFERED BY 
W 
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Thermex high f 


uency heating of plastic materials offers remarkable new 


benefits. Some of the important results you can obtain are described below. As 
pioneers of high frequency equipment for industrial heating, we invite your 
inquiries and urge you to use The Girdler Corporation’s application engineering 
experience .and facilities—without obligation—to help you find out how 
Thermex high frequency heating can improve your operations. Write us now! 


PREHEATING AND CURING TIME CYCLES can be 
reduced more than 75% in many cases. 


CURING TIME in the mold is greatly reduced, 
because the material is at the molding tem- 
perature when it is transferred into the mold. 


PREHEATING TIME is greatly reduced, because 
of the unusual speed with which Thermex 
high frequency heating operates. 


TRANSFER TIME is greatly reduced, assuring 
that the material completely fills the mold 
and that weld lines are eliminated. 


UNIFORM HEATING. Thermex equipment will 
heat preforms uniformly throughout the 
mass, almost regardless of thickness. or area. 


QUALITY IS GREATLY IMPROVED and the fin- 
ished product is made stronger because of 
less internal strain and more homogenious 
structure. 


LOWER PRESSURES can be used—often as 
much as 80% of customary pressures—re- 
sulting in savings in press costs and less wear 
on molds, 


& 


9 


10 
| | 


12 
1. 
14 


PLASTICITY OR FLOW PROPERTIES of the ma- 
terial are greatly increased by the uniform 
and speedy heating of Thermex high fre- 
quency equipment. 


PRODUCTION CAN BE INCREASED substantially 
without the need for additional molds or 
presses. 


LARGER MOLDINGS CAN BE MADE, either in 


thickness or area, with high frequency heating. 


AS THICKNESS OF MATERIAL INCREASES the 
advantages offered by high frequency heat- 
ing increase. This is not true of other methods 
of heating. 


MORE THAN ONE PRESS CAN BE OPERATED from 
one Thermex unit in many cases where cir- 
cumstances permit. 


MORE FLEXIBLE OPERATION is possible thru 
widening the variety of plastics that can be 
handled efficiently, and increasing the size of 
the charge that can be heated uniformly. 


SIMPLICITY OF DESIGN. Thermex machines 
best suited for use on plastic materials have 
single knob control, only one meter and are 
semi-automatic. Skilled operators not needed. 


A small, portable Thermex unit is shown at left. Wide range of other sizes available 
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How to PREVENT THIS SABOTAGE 
to Your Screw Driving Army 
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PHILLIPS SCREWS END DRIVER-SKIDG$/ che scientifically designed Phillips Recess oi SAFETY 


eliminates all other screw driving trou- 
Caught in the act by the “frozen” action bles: the fumbling, wobbly starts. . . re- The Phillips Re- #7 
cessed Head was scien- : 


photography* of Gjon Mili, is a skidding driving of slant-driven screws . . removal ; was 
screw driver...one of the meanest of Of broken-head screws... reclaiming of afford: . 4 


saboteurs. Skidding drivers cause accidents marred parts. Fast, faultless driving be- Past Seurting - Driver 


that keep all too many workers away from comes automatic, even for “green hands”, automatically 
in the «+» fits snug 


“become 
”" Fumbling, 


‘| 


assembly lines, nursing gouged hands. Power driving becomes practical, _ 
And, fear of such injury slows-down the They cost less to use! Compare driving 
work of countless others, Always present, costs. You'll find that screw price is a 


i 


at 
iI 
f 


the danger increases with rushed, inexper- minor part of total fastening expense ... 
ienced workers. So, it’s doubly important that it actually costs less to have the advan- 
today to specify Phillips Recessed Head tages of the Phillips Recess. 


Screws... which prevent driver-skids! *Gjon Mili synchronizes exposures with lightming-like 
P . » «6 ° flashes of the stroboscopic light, to make skidding driver 
Automatic centering of driving force in  sppear to stand still. 
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THE PROQE oF tHE PLAstic . ... 


Iu the BLOWING: Scale models of airplanes are made 


for the Navy Bureau of Aeronautics by our exclusive hollow 
molding or blowing process. We take raw plastic—extrude it into 
sheets—then put it thru this special process. All details repro- 
duced exactly with a minimum of material—the entire piece 
is hollow. This process is adaptable to many other uses—let us 


show you. 


Ju the INJECTION MOLDING: Parts for stirrup 


pumps are injection molded in great numbers to close tolerances. 
These automatically produced plastic pieces illustrate only a few 
of the vast possibilities of injection molding for war production 


and essential civilian supply. 


Iu the COMPRESSION & TRANSFER MOLDING: 


Plastic noses for Army Mortar Shells—these replacement shell 
fuzes are transfer molded in three parts, accurately gauged and 
finished to Government specifications. This is another precision 
aspect of our complete range of plastic fabrication facilities. The 
presses used in this process are also adaptable to compression 





molding. 


The proof of plastic mastery is in the manufacture. We manu- 
facture all plastics by every known method—giving our customers 
a complete range of techniques to achieve perfect results. 


GREAT AMERICAN PLASTICS CO. 


“Plastics Fabricated by Every Method Known to Industry ’’ 











TELEPHONE NEW YORK CITY 

- 1650 SALES AGENCY 

— __ LEOMINSTER anes lant 
Leominster - 295 SS USETTS Phone: Chelsea - 3-0286 
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DEPENDABLE POWER FOR HYDRAULIC PRESSES 
with the H-P-M TIMKEN BEARING EQUIPPED PUMP 


Above is shown a cut-away view of the latest 
model H-P-M HYDRO- POWER Radial Hy- 
draulic Pump—dependable source of power for 
presses and all kinds of hydraulically-operated 
machines. These pumps are noted for long ser- 
vice at high and constant volumetric efficiency. 
This depends upon maintenance of precision 
relationship (minute working clearance) be- 
tween the high-speed rotor (A) and stationary 
valve pintle(B). Should these parts be permitted 
to get out of alignment or contact each other, 
the efficiency and life of the pump would be 
greatly reduced. To prevent such possibilities, 
both the rotor and the valve pintle are mounted 
on Timken Tapered Roller Bearings of extreme 
precision. This assures preservation of the orig- 


TIMKEN 


TAPERED ROLLER BEARINGS 


inal operating clearance; freedom from rotor 
friction; and full protection against radial, thrust 
and combined loads—therefore greater endur- 
ance. Furthermore, should a slight amount of 
wear develop after years of continuous opera- 
tion, the bearings can be adjusted with hair- 
splitting accuracy without dismantling the pump 
or even removing it from the machine. The 
Timken Roller Bearing Company, Canton, Ohio. 





Zuetlion every fastening! 


Two SIMPLE Fastening Jobs 


MADE MUCH SIMPLER 


A fluid-tight seal in Lucite 
made with P-K Type “Z" Self-tapping Screws 


The Dwyer Flex-tube Manometer, made by the Dwyer 
Mfg. Co., Chicago, for checking the pressure in low- 
pressure ducts, is widely used by the armed services. In 
its manufacture, holes must be drilled to cross-connect 
the tubular chambers which are formed in the Lucite 


two at one end (illustrated), and one at the other, must 
be sealed. 

Parker-Kalon Type “Z” Screws were chosen for this 
purpose because, in forming their own threads, they pack 
the Lucite at the root of the threads, thus making a de- 


blocks. The outside openings left in drilling these holes, pendable, pressure-resistant seal, in a very simple manner. 


P-K Type “F’ Screws eliminate tapping, drive 
faster, hold securely in Bakelite 


; 
| 
| 
| 


The Pierceway Sectional Plastic Surface Wiring System 
is a time-saving convenience in hundreds of war produc- 
tion plants. The two parts of the molded plastic housing 
are assembled, as illustrated, with P-K Type “F” Self- 
tapping Screws. 

The choice of these Screws by Pierce Laboratories, Sum- 
mit, N. J., eliminates tapping and its problems, and pro- 
vides security that meets the most rigid requirements. 


PARKER-KALON 
Lualiiy Conteolled 
SELF-TAPPING SCREWS 


In planning assemblies of any type of plastic parts, it pays to 
question every fastening to see if it is suited to P-K Self-tapping 
Serews. Whenever these Screws can be used — and they are adapt- 
able to 7 out of 10 assemblies — you may count on gaining advan- 
tages over other fastening methods. You avoid tapping and all its 
problems. You avoid inserts, and awkward riveting and bolting. 
And, you get a stronger fastening as well as a simpler one! You 
can change to P-K Self-tapping Screws oVer-night. Call in a P-K 
Assembly Engineer to check assemblies for opportunities to save 
man-hours and money. Or, send assembly details for recommenda- 
tions. Parker-Kalon Corp., 190-200D Varick St., New York, N. Y. 
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A TYPE FOR EVERY METAL OR PLASTIC ASSEMBLY 


Give the Green Light . to War Assemblies 
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ar requipment to oil lines, from refrigera 
as to panel boards for recording instruments, 
Sa: S* tubing and fittings have becom 
2 and more popular for war, industry, domestic 


.) 


~ and commercial uses. The unusual characteristics and 


qualities of (OMRS-PIASHIS have made it of stra- 
tegic importance today. 

a tubing is a proyen practical product 
because of its adaptability under high bursting and 
working pressures, insulating qualities, resistance to 
most chemicals, flexibility and ease of handling. It 
has replaced vital materials needed in the war effort 
such as aluminum, brass, copper, nickel and stain- 
less steel. 

Mkssreasre tubing is available in outside di- 
amecers of 4", 96", 14”, 50", 36"; 1%”, 14”, 4", and 
%" in a vatiety of wall thicknesses. Special sizes 
upon request. *Made of Saran 


Elmer E. Mills Corporation 


Molders of Tenite, Lumarith, Plastacele, Fibestos, Lucite, Crystallite, Polystyrene, Styron, 


a a ores vane eneve-atmant * CHICAGO, ILLINOIS 


~ Lustron, Loalin, Vinylite, Mills-Plastic, Saran and Other Thermoplastic Materials 



















Published through the courtesy of the Andover Kent Aviation Corp., New Brunswick, New )s 


Rl Ptaalics TAKE TO THE SKY 


MOLDED PLASTIC PLYWOOD has created a new era in aircraft. More and more 
applications of molded plastic plywood are being made in the interest of volume produc- 
tion of superior military aircraft for the war effort. The Andover Kent Airplane (Langley 





process) illustrated above is constructed of 100% molded plastic plywood throughout. 
During the past two years plastics have played an important role in our war program, 
with many outstanding accomplishments to their credit. * Today, engineers and 
technicians have their eyes fixed upon this new industry. Pinch-hitting for scarce metals, 


plastics in many cases have proved superior to the products they replace. * Today, 


Manufacturers of 


UNIVERSAL HYDRAULIC PRESSES Rodgers Hydraulic Inc. is busily engaged in the total war effort, producing the finest 


TRACK PRESS EQUIPMENT 
HYDRAULIC KEEL BENDERS 
HYDROSTATIC TEST UNITS 3 a 1, rr 3 pee fo 
ont cream calennetan over and the victory is ours, the Rodgers Hydraulic Impression Press will again be 
HYDRAULIC PLASTIC PRESSES available to the manufacturer interested in the field of plastics. If ét’s a Rodgers, it’s 


PORTABLE STRAIGHTENER ; i 
FOR PIPE AND KELLYS the best in Hydraulics. Rodgers Hydraulic Inc., St. Louis Park, Minneapolis, Minnesota- 


Lodger HYDRAULIC Inc. 


of hydraulic presses for our nation and her allies. * Tomorrow, when the battle is 
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| 
No heroine of stage or screen was / \ 


ever more precious to her fictional 
hero than your molds are to you, 
these metal-critical days! 


One ten-thousandths of an inch (or 
more, if required!) of Industrial Hard 
Chromium Plate resists abrasive 
wear and protects against corrosion. 
Literally, only a “hair's breadth” of 
prevention, but one that’s worth 
many times its cost! 


Molds plated with Hard Chromium 
may be stripped and replated again 


INDUSTRIAL 


“Armorplate for Industry“ 


ff 


and again, thereby continually 
renewing their useful life. We 
scrupulously preserve every original 
dimension. 


Industrial Hard Chromium’s engi- 
neers will analyze your plating 
problem and make expert recom- 
mendations. The priceless metals 
and man-hours saved are our con- 
tribution to the war effort. 


Co. 


15 ROME STREET * NEWARK, NEW JERSEY 























TT WL(O)¢ PLASTIC TUBING 


Bands behind these TULOX Plastic Tubes prove their transparency! 


Because it is made by our exclusive processes, TULOX Plastic Tubing 
possesses physical properties of timely interest. It is. . . 


Made to close tolerances Made in unlimited lengths 
Made from a number of different Light in weight 

base resins FREE OF STRAIN 
Available in wide range of sizes TRANSPARENT 


at 4 € LLOW B =) o Made from Tenite II 
\\y HEXAGONAL « KNURLED « ROUND 
<i ° ; é 
< = SAVE CRITICAL MATERIALS! One pound of TULOX Plastic Tubing or 
ae? Hollow Rod will replace approx. 8 lbs. of copper, block tin, stainless steel 


or 21 lbs. of aluminum or rubber. Every week, somewhere, a designer or 
production man “specifies TULOX” and releases more critical material for 
vital war production. 


NATIONAL DISTRIBUTION, Immediate shipment from warehouse stocks 
for War Production. Illustrated catalog will be mailed on request. 


E » 4 TR uU D E b IN CANADA: Sole Licensees 


DUPLATE CANADA, LTD., PLASTIC DIVISION, OSHAWA, ONTARIO 


PLASTICS, INC. EXPORT DEPARTMENT: 


AMERICAN STEEL EXPORT CO., INC., 347 Madison Ave., NEW YORK, N. Y. 



































with Design Changes 


Rapid changes in aircraft designs are promptly met 
FO R B E A D E D E X T R U .) l 0 N .) with new SPEED NUTS engineered to fit the needs of 
| the hour. The Speed Nut principle lends itself to a 
flexibility of design possessed by no other fastening. 

For example: To meet the need for better and faster 





fastenings on beaded extrusions, up comes SPEED 
NUT No. 6320. No more holes to drill—no structural 
weakening. Just snap it on and turn the screw. For 
attaching conduit, piping, and wire harnesses, it's 
a record breaker! Again, with the present rapid con- 
version to rolled sections, SPEED NUT No. 6337 is 
doing the same record job on “‘Z"’ stringers. Hundreds 
of different Speed Nut designs already have saved 
FOR ROLLED millions of man-hours. Calling out SPEED NUTS for 
SECTIONS = MORE of your non-structural attachments will do the 

: same for you. First step is to send us your details today. 


TINNERMAN PRODUCTS, INC. 
2048 Fulton Road, Cleveland, Ohio 


IN CANADA: Wallace Bornes Co., Lid., Hamilton, Ontario 
IN ENGLAND: Simmonds Aerocessories, Lid., London 














FASTEST THING IN PRS TERI oe 
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venty-five years ago President Harding 

Soined the word ‘“Normalcy.” He referred 

that phase of the business recovery period fol- 

y ag World War I. There will be another such 
fiod after World War II. Will you be ready? 


bo) 


The entire engineering and production staffs of 

atson-Stillman are now engaged exclusively in 
ling the war effort by building hydraulic ma- 
amery for all kinds of specialized war jobs. But 
’ ié same time they are looking to the future— 
templating how these new and more efficient 

nes will fit into post-war reconstruction 

S Now is the time for you, also, to look ahead. 

fill be your problems then? Consult Watson- 

| engineers NOW, and be prepared when 
h to “Normalcy” begins. The Wetson- 


., Roselle, N. J. 


ey, 


Shewn here are three of the 
popular models of Watson- 
Stillmen injection molding 
machines. The full line is de- 
scribed and illustrated in de- 
tall in Bulletin 620-A. Send 
fer your copy NOW. 
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These medicine 
containers are only 
war products Amos 





a few of the many 
Pe OF MOLDED 


PLASTICS 


AFTER THE WAR 


Container 
for 
ointment 
| | We're running three eight-hour shifts.a 
day— producing many different molded 


Ink bottle plastic products for war. But any day now, 


for physician's 
desk 


Vial for 
pills 

























an Amos engineer can begin to help you 
on the design and development of what 


dibtitiend you want in molded plastics after the war. 


for ammonia 


rr Be prepared when war contracts are 


cancelled. Be ready for fast production 





of the molded plastic parts or products 
you ll need in your post-war program. 
We can help you with your planning and 
development work now—so you'll be 
ready at the right time. 








AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 
Division of Amos-Thompson Corporation 


Custom Molders of all Thermoplastics by Iujection Process 
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Above, you see the sleek new “Megger”’ housing assembly . . . a success 
story in the use of molded plastics. Replacing aluminum, this housing is 
lighter, completely corrosion proof, and costs less (because of the elimina- 
tion of considerable machine work). It’s a sample of what molded plastics 
might do for you. 


But that's only half the story! The detailed photos below illustrate not 
what but how: How to achieve equally satisfactory resuits for your plastics 


N 


application. They demonstrate two truths that are axioms in our business: 


1. Satisfactory results are impossible without good design. 


2. Cooperation with the development engineers of a good custom molder 
produces the most satisfactory designs for plastics. 


Working with Biddle Company's product designers from the inception of 
their plans, our development engincers were able to contribute substantially 
to the success of this application. We maintain a separate department for 
this service alone. Would you like to have it at your disposal? No obliga- 





tion ... just write! 
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ee yd ho rhe CHI MOLDED UCT PORATION ~~ 
pn ymca gti, Ag sale errr at ae ‘ vs receni 
pT co in tection Wy otling md 
Plastic parts of the case fer this new “Megger” 1046 NORTH KOLMAR AVENUE * CHICAGO, ILLINOIS ny 
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CELLULOSE & FABRIC 


FINISHED PRODUCT 


WHAT IS YOUR PROBLEM? 
TAKE IT TO TAYLOR 


Even with the finest fibre plant that men, money, 
ond mochines can build .. . and a plant that was 
recently doubled in capacity . . . we do not pre- 
tend that we can perform miracles. We have 
no magic formula for man-power, no patent on 
the impossible. But we invite your inqviries, sug- 
gest you “Take it to Taylor.” We'll do as well 
os the next fellow, and sometimes a little better. 
With some blueprints on the table, want to talk 
it over anyhow? 


“VERIFIBRE 


«e+ TAYLOR'S NAME FOR QU CONTROL 





















ESS” 























By telescoping the words “verify” and “fibre,” we get “Verifibre"” ...a quick way of 
saying that Taylor fibre products are verified and checked at every step of the way in 
laboratories as modern as this morning's newspaper. 

From blueprint to shipping platform, Taylor products are formed and fabricated under 
one roof. The plant is self-contained and self-sufficient . . . producing or refining its own 
materials—papers, resins, chemicals. 

The result of this Verifibre Process? Materials and finished parts that meet and match 
your severest specifications. Products that are strictly quality in their make-up, strictly 
dependable in their use. 


"2 Za BaQ Ee 


FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA 
LAMINATED PLASTICS: VULCANIZED FIBRE + PHENOL FIBRE 


SHEETS, RODS, TUBES, AND FABRICATED PARTS 
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EGAIHERM - 


The New All-in-One Unit that Provides 
ELECTROSTATIC HEAT for 
the PLASTICS INDUSTRY 












Heats the Preform by Radio Frequency 
Permits Perfect Molding at Low Pressures 
Reduces Curing Time from Minutes to Seconds 
Assures Uniformity, Speed and Economy 


* 


Design Highlights: 


Heavy Duty, Copper-Clad 
Cabinet 


Electrically Designed 
To Prevent 
Radio Interference 


Two Power Tubes: 
Federal Type F-128-A 


Six Rectifier Tubes: 
Federal Type F-872-A 


Automatic Safety 
Interlocks and 
Overload Protection 


Lae We invite you to discuss 
your problems with us. 


A Product Of 


Federal Telephone and Radio Corporation 


INDUSTRIAL ELECTRONICS DIVISION, 200 Mt. Pleasant Avenue, Newark, New Jersey 
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@ It was not long ago that you were making automobiles, 
radios, household appliances and the thousand and one 
things that contributed to the American standard of living; 
and we were supplying many of the molded plastics 
parts to make your products more efficient, better look- 


ing, and more valuable. 


Today all of us are devoting our facilities to Victory produc- 


tion. We can let nothing interfere with this all-important job. 


Tomorrow we shall be equipped to work with you and for 
you with the greatest efficiency in the production of molded 
plastics to help reconstruct a finer and better world where 


men and women may enjoy in peace the many 





things that invention has in store for them. 





THE GENERAL INDUSTRIES COMPANY 
Molded Plastics Division @ Elyria, Obio 


Chicago: Phone Central 8431 New York: Phone Longacre 5-4107 
Detroit: Phone Madison 2146 Milwaukee: Phone Daly 4057 
Philadelphia: Phone Camden 2215 

































FOR SHOCK-RESISTANT TABLEWARE, Mel- 
mac P-3020 is odorless, tasteless and 
offers such outstanding advantages as low 
moisture absorption, resistance to boiling 
water, unusual chemical inertness, excel- 
lent surface hardness. 











NEED SHOCK-RESISTANCE? 


THIS NEW MELMAC 
FOR SEVERE SERVICE OFFERS 
UNUSUAL PROPERTIES! 


Here's a third type of MELMAC* developed in Cyanamid’s Research Laboratories 
to really ‘take it’ ! Known as Melmac P-3020, this new thermosetting melamine- 
formaldehyde material is chopped cotton fabric—filled for high strength. And 
in addition, it has the same exceptional! characteristics that have earned an im- 
portant place in industry for other Melmac plastics—high dielectric strength, 


high arc-resistance, flame-resistance, and excellent durability. 


Perhaps Melmac P-3020 can improve your product. Natural (mottled white) 
and black Melmac plastics are available on preference ratings for essential use. 
Just drop us a line for further information and data sheets. For future planning, 


we will be glad to send you test samples of Melmac P-3020. 


AMERICAN CYANAMID COMPANY 
Plastics Division 
30 ROCKEFELLER PLAZA . 





NEW YORK, N. Y. 
*Reg. U. S. Pat. Off. 


BEETLE - MELMAC 


CYANA MID 
PLASTICS 





CIRCUIT BREAKERS and other electrical parts 
molded of Melmac combine shock-resistance 
with flame and arc-resistance, dielectric 
strength, heat resistance. 





IN HEAVY DUTY TELEPHONES, the high shock 
resistance and flexural-strength of Melmac 
P-3020 combine with other properties to meet 
the most severe service conditions, contribute 
to long life. 
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A new factor in the U.S. plastics industry is a firm which supplies laminators and 
molders with materials treated to definite specifications under strict laboratory control 


NEWCOMER to the American industrial scene is the 

custom converter of plastics materials—a concern 
which manufacturers no end-products, but devotes itself 
to plastic impregnation of paper and cloth on an economical 
volume basis to the specific requirements of laminators and 
molders which it supplies. 

Such concerns play a definite role in the plastics industry 
of Great Britain, but the first to develop the idea on any 
scale in this country is the Detroit Wax Paper Co., a neat 
little factory down-river from the motor metropolis, which 
until two years ago was busy making bread wrappers and had 
never dipped a ladle in a barrel of resin. 

Today this company supplies to some two-score plastics 
product fabricators the raw materials for a dozen of the most 
important laminated war items, and through its own in 
genuity has suggested such significant new departures as a 
paper oil-and-fuel filter element which is actually superior 
to brass. It has been a leader in the development of com 
mercial material for low-pressure molding by the hat press, 
rubber bag and autoclave methods. 

Based on its experience in the treatment of paper, the 
company sees in the plastic-paper combinations an entirely 
new outlet for plastics. It believes that, with due ap- 
preciation of their physical properties, plastics in the future 
will become prime engineering and structural materials. And 


it thinks that it is on the right track in working along these 
specific lines with paper and fabric reinforcement. 

This company is in a strategic position to work with the 
automobile industry on structural plastics, and it is making 
itself valuable by keeping in step with the new techniques 
and new materials, as yet unpublicized, which have been born 
of the war. New materials include several new resins, new 
base materials and new adaptations of some of the older 
standard resins. When associated with new techniques such 
as the jet molding process, low-pressure molding and heatronic 
molding, these developments take on much significance 
It is generally agreed in Detroit that recent developments 
leading to better physical properties, durability, heat in 
sulating qualities and strength-weight factor have made 
plastics a certainty in the coming development of a light 
weight, economically operated automobile. The supplying 
of plastic-impregnated materials to the automobile industry 
may well become big business. 

Frequently the company analyzes and duplicates a sample 
of material submitted by a customer. Figure 2 illustrates 
a typical laboratory analysis of a sample of impregnated 
material presented by a customer for duplication. With 
each roll or lot of treated material shipped to a customer 
there goes a detailed laboratory report showing its exact 
resin content, volatile content and flow, which serves as a 
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foolproof guide in the molding room and minimizes waste, 
scrap and rejects. These figures are not taken for granted, 
but are determined by separate analysis of each roll of 
material. 

To maintain this strict standard, all raw materials are 
analyzed as they come into the plant. For example, a quart 
of resin is taken from every barrel, sent to the laboratory, 
and a regular routine report issued, Then, after the 
material has been treated with the resin solution, samples are 
cut from each roll and analyzed to determine whether the 
desired formula has been achieved. A typical roll record is 
also shown in Fig. 2. Plastic impregnating solutions are mixed 
and colored in a standard kettle-type mixer with low-speed 
stirring equipment. A basic phenolic resin is used, and to it 
is added a catalyst, dyestuff, thinner, lubricant, plasticizer, 
accelerator and sometimes other resins. 

The converter is a specialist, and as such has the advantages 
usually to be found in specialization. His equipment is 
larger and more efficient than any which could be maintained 
by the average molder or laminator merely for impregnation 
purposes. This equipment operates continuously at a high 
rate of speed, and thus effects economies that could not be 
obtained by the molder treating his own material. And 
—most important for the war effort—the molder, who is 
thus relieved of the space and time-consuming job of treat- 
ing his own materials, is enabled to step up appreciably his 
output of finished war materials 


Equipment 

Key equipment in the company’s plant is an enormous 
two-zone impregnating machine (Fig. 1), 114 ft. long and 
about 20 ft. high, through which move fabric or paper webs 
up to 50 in, in width. Custom built in the plant, this unit 
includes mechanical equipment and drying ovens. It is the 
only impregnator of its type with an overhead oil-fired 
heater. The impregnator is of the forced-air circulation 
type, and is completely equipped with thermostatic controls 
in both zones and thermostatically operated dampers in the 

















































er main zone ducts. Small doors along the side are equipped 
with safety latches in case of an explosion of the highly 
volatile material. Every material produced by the plastics 
department, regardless of the wide variety of end uses, moves 
first through this impregnating machine. 

Rolls of paper or cloth are fed into the long machine on a 
continuous basis (Fig. 3). A single run of material sometimes 
lasts as long as 48 hr., with rolls being stitched together to 
provide a continuous web. In this “squeeze roll’’ method 
of treating material, the untreated fabric dips into a bath of 
phenolic solution at the machine's loading end and is then 
squeezed through rollers to the desired resin content before 
entering the long oven through which it progresses at the 
rate of 23 ft. a minute at 285° to 295° F., as against a maxi- 
mum of 7'/, ft. per minute by the usual dip and flow im- 
pregnaticn method. As the material emerges from the 
rewind end of the impregnating machine, it passes over a 
cooling arch through which cold water circulates to stop the 
curing abruptly. As finally wound on rolls, the material is at 
room temperature. A standing floor fan near the rewind end 


. 
; 


also helps to cool and clear the material. 

Rolls of impregnated material are shipped full width, 
slit to specified widths, or sheeted for die cutting. Large 
rolls are slit and rewound into smaller rolls on a Cameron 
4 duplex slitting machine (Fig. 4). Other equipment cuts 
Q the treated papers and fabrics into sheets of various sizes. 
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When special forms or segments such as patterns for helmet 
liners are specified, roll-feed, die-cutting presses (Fig. 5) 


oy are employed. 

| af Recently the company has installed two low-pressure hy- 
draulic hat presses (Fig. 6) to further its own experiments 

ore in the new field of low-pressure molding. By such research 

art it has been able to determine very exactly the percentages 

ry, of resin, volatile and flow best suited to this form of molding, 

the and the formula which it recommends has been adopted by a 

are number of leading producers of helmet liners, connector 

the boxes, etc. 

1 is In all, the company supplies some 30 concerns now using 


xed the low-pressure (150 to 200 p.s.i.) method of molding. 
Most active in this field are some of the large hat manufac- 





eed 
> it 
er, 2—Samples of laboratory reports sent to customers (names are fictitious). 3-—In the “squeeze roll” method of impregnation, 
cloth or paper is dipped into resin solution, squeezed through rollers to desired resin content. 4—Cameron slitter subdi- 
vides large rolls of paper. 5—Roll feed press die-cuts segments of resin impregnated cloth for helmet liners. 6—Low 
is pressure hydraulic hat presses are used for research and development. 1—Steel-rule die for helmet liner segments is of 


red spring construction to regulate precise depth of cut. 8—Helmet liner scrap is baled, shipped to molders of small articles 
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turers. The low-pressure process, aside from the fact that it 
opens up a large and previously untapped field having exist 
ing equipment, has the virtue of low cost. It uses cast 
aluminum dies at a cost of approximately $90, as against 
$2000 for the usual steel die. While special resins Fave been 
developed to make low-pressure molding feasible, the Detroit 
firm has worked out a special impregnation formula which 
provides 54 percent resin and a very high flow and volatile 

Aside from the nominal cost of the equipment required 
airplane parts obtainable from impregnated cloth using the 
low-pressure molding method are claimed to be superior to 
metal in some respects. It is possible to mold varieties of 
compound curves which would be difficult to obtain with 
metal. The cloth parts are reported to be cheaper than 
metal parts and, weight for weight, equal in strength to alu 
minum. 


Low-pressure molded applications 


Helmet liners. For the production of cloth for helmet liner 
segments, the converter developed the special steel-rule dies 
(Fig. 7) which are used on the roll-feed press for cutting these 
parts. The die is of a spring construction to give the exact 
depth of cut desired. The press (Fig. 5) operates at the 
rapid pace of 500 impressions an hour—much faster than the 
conventional cutter. Each impression cuts from a square 
of cloth a pattern which includes one inside preform and one 
outside preform and two squares which form the complete 
helmet liner. Preparing helmet liner material is an exacting 
impregnation job, in that there must be close control of the 
volatile and the amount of hardener so that when the dic 
cut shapes are molded together there will be the right amount 
of “‘lap flow.”’ 

Filters. One of the most interesting developments in 
which the converter has played an important part is the 
use of phenolic-impregnated paper in piled form to provide 
a superior element for all types of filter. These filter cores 
range in size from a midget weighing approximately 2 oz 
for filtering the de-icing fluid in (Please turn to page 152) 


9, 10—Phenolic impregnated paper cores serve filters of 
all sizes. 11—Airplane parts molded by low pressure. 
12—Fuel filter with brass (right) and paper filter elements 
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ECOGNITION of plastics’ wartime 

tremendously expanding role in the 
surrender,’’ were the themes of the Annual 
Plastics Industry, held May 13 and 14, at 
There was a record attendance of over 750 
Armed Services, from Government bureaus 
manufacturers, molders, fabricators, ex- 
tool makers, and designers, from the 

Crammed with important and inter- 
of subjects, the Conference clearly indicated 
ized its resources for wartime production, GEORGE 
thus gained in the postwar economy. New 
various sessions provided added stimulus 


evil 


CONFERENCE 





K. SCRIBNER 
PRESIDENT, S. P. I 














ed 


achievements and a forecasting of their 
industrial era to follow ‘unconditional 
Spring Conference of the Society of the 
the Edgewater Beach Hotel, Chicago, III 
at the meeting. Representatives from the 
and agencies were present as well as plastics 
truders, material suppliers, machinery and 
United States and Canada 

esting sessions that covered a wide range 
how well the plastics industry has mobil- 
and how it plans to employ the experience 
materials and techniques described at the 
to this postwar trend, and the tenure of 


discussions at the sectional meetings showed the industry's awareness of what it can and must accomplish. Lectures on current 


problems arising out of wartime production helped round out the Conference. A complete report of the meeting is presented in 


these pages. 


At the Luncheon Session, S. P. I. officers for the new year were elected as listed below 

President and director: George K. Scribner, Boonton Molding Co.; vice-president and director: Howard Bunn, Union 
Carbide & Carbcn Co.; secretary-treasurer and directcr: H. H. Wanders, Northern Industrial Chemical Co.; chairman of the 
board and director: Ronald Kinnear, Niagara Insul-Bake Specialty Co.; directors: Horton Spitzer, Plaskon Div., Libbey 
Owens Glass Co.; William Joslyn, E. I. du Pont de Nemours & Co., Inc.; James Neal, Norton Laboratories, Inc.; W. M. Phillips, 


General Motors Corp.; J. D. McDonald, McDonald Mfg. Co.; 


). W. Marsh, General Industries Co.; M. C. Milliken, Hercules 


Powder Co.; F. A. Morlock, Durite Plastics, Inc.; Carl Hitchcock, Farrel-Birmingham Co., Inc.; J. McCortney, Chrysler 
Corp.; Canadian representative: A. E. Byrne, Canadian General Electric Co 





Fe 


T THE opening session on Thursday, May 13, William T 
A Cruse presided. Ronald Kinnear, president of the society, 
congratulated the Chicago committee on their smooth job of 
organization. The committee was headed by Elmer E. Mills, 
general chairman, and R. B. Harrison, Chas. C. Livingston and 
J. E. Johnston, committee chairmen. Mr. Kinnear then re- 
viewed the activities of the S.P.I. during the year, reporting 
on the expansion of the society, which now has 264 company 
members and 476 individual members and an income of $44,806 
for the fiscal year, June 1942-1943. Mr. Kinnear described the 
activities of the Technical Committee and the Bulletin Com- 
mittee, the work done with WPB to compile a list of idle injec- 
tion machinery and the compilation of financial statements of 
molders in order to help the industry establish a basis for renego- 
tiation of war contracts. He also announced that the Molders 
Committee (not part of S.P.I. but clearing through it) still was 
functioning under the direction of Allan Fritzche, chairman. Mr. 
Kinnear concluded with a patriotic appeal to the industry to 
pledge its efforts, knowledge and experience toward a quick ter- 
mination of the war 





Robert C. Crawford, director of development, Durez Plastics 
& Chemicals, Inc., was the next speaker, delivering a talk on the 
Manufacture of Synthetic Phenol by the Raschig method. Mr 
Crawford's speech, which he illustrated with slides, described 
this vapor phase regenerative chlorination process for phenol 
production and contrasted it with the older sulfonization and 
liquid phase chlorination methods which make 2 to 5 Ib. of by 
products per lb. of phenol. The Raschig method produces less 
than 0.1 pound. A complete record of this remarkable chemical 
engineering accomplishment as described by Mr. Crawford may 
be found in MopERN PLASTICs magazine, November 1940, p. 62 


Dr. Alphonse Pechukas, director of research, Pittsburgh Plate 
Glass Co., the concluding speaker on the morning program, de 
livered a lecture on Allyl Alcohol Resins, new low pressure thermo 
setting resins derived largely from petroleum gases. The resins’ 
many unique properties, such as excellent clarity, high abrasion 
resistance, strength and solvent resistance, have restricted their 
use to numerous war applications of a classified nature but sug- 
gest manifold peacetime prospects. Because of the great interest 
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in Dr. Pechukas’ subject, Movern Pvastics is reprinting his 
talk in full in the Technical Section of this issue, page 101. 


At the afternoon session, Chas. C. Livingston presided. After 
introducing the directors and honored guests at the speakers 
table, he presented the first speaker of the afternoon, Herbert J. 
Taylor, vice-chairman, Price Adjustment Board, War Dept. 
Mr. Taylor's topic was Re-negotiation of Contracts, a subject of 
widespread interest to the industry. A digest of the speech is 
presented herewith: 

The topic I have is Re-negotiation of War Contracts. Some of 
you can relax and not take any interest in this talk because some 
of you are not subject to re-negotiation. Any contractor or sub- 
contractor who has less than $100,000 worth of war business dur- 
ing a fiscal year is not subject to re-negotiation. However, all of 
you who have over $100,000 worth are subject to re-negotiation, 
and just because we haven't come around to see you yet, don't 
think you are eliminated. First we take the larger companies, 
and then we take the ones that come forward and volunteer for 
the operation. Finally we get down to some of the smaller cases. 

To give you an idea of the volume of this work, we have ap- 
proximately 20,000 contractors to re-negotiate, and the total 
volume of War Dept. appropriation alone is over one hundred 
billion dollars. Up to March 31, the total refund in excessive 
profits from contractors for the War and Navy Dept. and Mari- 
time Commission, has been approximately 2'/; billion dollars. 

Just a word about the philosophy behind this Re-negotiation 
Act. Re-negotiation of war contracts for this war actually went 
into effect at the end of the last war, World War I, as a result of 
the boys’ coming back after the war to find that their neighbors 
and friends had made outlandish profits on war production in the 
plants in which they worked—that many had become millionaires. 
These men, many of whom today are members of the American 
Legion, determined that in the next war there would be no 
millionaires and no profiteering. From 
that time on there was a trend in the 
Congress toward controlling profits on war 
production. As a result of this feeling 
and also because Congress was deter- 
mined to hold inflation under control we 
have re-negotiation. 

The need for re-negotiation or control of 
profits is more essential in this war than 
the last war. Inthe last war, the total ex- 
penditures were about 22 billion dollars. 

R.©. CRAWFORD World War II appropriations for war 

purposes are approximately 240 billion 
dollars, almost 10 times as much as World War I. 

The War Dept. Price Adjustment Board, the Navy Board, 
Maritime Commission and Treasury Dept. are assigned the job 
of determining what are excessive profits on war production. 
Many times we have been asked to define excessive profits. 

Now, I want to give you at this time my definition of exces- 
sive profits. Excessive profit is that profit which neither the 
Government nor the contractor would be willing or able to defend 
in a court of public opinion. In other words, coming down to you 
individually the amount of profits that you wouldn't care to 
announce to the assembled community is excessive profits. 

Now, that’s one definition—and we do have to account to the 
public as you know. We know we have to account to thé public 
because our Boards are continually being investigated by Con- 
gress. We got through a short time ago with a thorough investi- 
gation by the Truman Committee of the Senate. You know their 
report was published. Now we are being investigated by the 
Vinson Committee, and we'll continue to be investigated be- 
cause the Congress has piaced the responsibility on our shoulders 





to determine what are excessive profits, to see that industry is 
treated fairly and justly, and that the Government recaptures 
excessive profits on war operations. 

Now, the second definition I want to give you is that of a fair 
profit. A fair profit is that which the contractor would be willing 
to announce to the men who have left his plant and are serving 
in the Armed Forces. You look over your profits for the year 
If you would be willing to announce those profits to the boys 
after they return to the plant and say, “Boys, this is what I 
made with this capital investment and this percentage on sales 
while you were in the fighting forces winning this war for us’’; 
if you could announce that, feel that it was a fair profit and 
think they'd feel it was a fair profit, then that is a fair profit on 
war production. The amount above that figure would be exces 
sive profits and that is the amount we pro- 
pose to have refunded to the Government 
We arrive at that amount by sitting down 
with you at individual conferences, and 
determining it through one or more con- 
ference8 between the executives of the 
company and the representatives of the 
Government. 

Coming down to the reasons for ex- 
cessive profits the Undersecretary of 
Navy said that the time lost in placing 
orders never can be recaptured, while ex- 
cessive profits made on war contracts can 
be recovered at a later date. Now, all that the Undersecre 
tary means is this: When Pearl Harbor came, it came suddenly 
Immediately we had to buy billions of dollars of armaments 
The procurement officers are doing an excellent job. But they 
didn’t have time to go out and get competitive bids; they didn’t 
have time to give a test lot or order to find out how much a tank 
would cost. They had to do it and do it quickly and in many 
cases they deliberately made the prices high, because they knew 
if the contractor would lose money on it, it would slow up pro 
duction. Asa result, there were tremendous profits 

Another thing that wasn’t realized when Pearl Harbor came 
was that sales and profits were going to pyramid through 4, 5, 6, 
7, 8, 9, 10 times the production with, in some cases, the same 
working and invested capital as in peacetimes. 

The second reason we have tremendous excessive profits is 
that we don’t have competitive peacetime situations. Someone 
has said that re-negotiating is the substitute for peacetime com- 
petition. As I mentioned before, large corporations like Chrysler, 
General Motors, and others that have taken on millions of dol 
lars of war production and are making entirely different things 
than they were making in peacetime, didn’t know what their 
cost would be until they got into mass production. When they 
did they found they were making 10, 20, 30 percent more than 
they had contemplated. And that is why we have re-negotiation 

Now, 95 percent of the contractors give us splendid cooperation 
on re-negotiation. You can’t be in this kind of work, seeing a cross 
section of all American industry without feeling a great admira 
tion for the marvelous job it is doing on war production. Here 
in a period of one year, you have developed new ideas and prod 
ucts and substitute products that in normal peacetimes prob 
ably would have taken you 5 to 10 years to develop-you all 
know that. 

It is a wonderful job, and we want to do what we can on re 
negotiations to see that your industry and other industries come 
out of this war clean and strong because we need to be strong 
for the competitive situation we are going to be up against when 
the war is ended. One of our objectives is to bring about greater 
efficiency, lower cost, higher quality, thus helping to win the war 
more quickly. 

Now, the objectives of re-negotiation. First, to recapture ex- 
cessive profits; second, to secure lower prices on present contracts; 
third, to assist in securing lower prices on new contracts. 

Price reductions act as a brake on inflation and reduce Govern- 
ment expenditures with a reduction in the taxes you and I must 
pay to meet the cost of this war. Also they result in a lower cost 
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of production. If you are making 60 percent profit, there isn’t 
the same incentive to lower cost as there is if you are making 6 
or 7 percent profit on a much higher volume. Price reductions 
result in a release of plant capacity and materials, of machinery 
and equipment, as well as capital for more war production. 
They encourage and stimulate efficiency in operation. 

Now, I am going to talk to you specifically on re-negotiation 
and how it works. I am going to take you inside and tell you 
just how it will be handled in the case of our own company. 
Some of you already have been re-negotiated, others are just 
starting, while still others have not commenced. 

In the first place, we attempt to arrive at a fair profit on your 
war production. In the case of certain industries, for example, 
the brass industry, a number of large companies have been manu- 
facturing the same items for years. We can make a study of 
peacetime operations, the valleys, the ups and downs, the return 
on the invested capital before and after taxes, and we can apply 
the study to your own picture. The same is true in the rubber 
industry, the machinery and tool industry, the textile industry, 
etc. And it is true of plastics, except in the plastics industry 
we have the immediate situation that you are a comparatively new 
industry. 

In order to arrive at what is a fair profit, we naturally look at 
your performance during what we term the base years. The base 
years are 1936 to 1939, inclusive. We chose those years because 
the Congress picked them in connection with the excess profits 
tax, and consequently you will be asked by the men in your re- 
negotiating committee to submit your figures from 1936 to the 
present fiscal year. 

Let us say that your base years are from 1936 to 1942. You 
will have your expense and operating figures for that base period, 
also your balance sheets. We don’t send a flock of auditors out 
to your plant to get these figures. We use your audited operating 
statements. It is true that those handling the re-negotiating, 
the cost analysis people, will get additional facts and information 
on your operations in the past and present, but they do that in 
order to be sure that you get a fair and equitable treatment on 
re-negotiation. Each individual! case is handled on a basis of its 
own merits. In the case of plastics, some of you weren't operat- 
ing during the base years. You're new companies, many of you, 
and, therefore, you can’t use your operating figures for 1936 to 
1939, without taking other figures into consideration. 

Now you will say, ““Well, if you use the base year that means 
you won’t give these companies any profit at all because they 
didn’t make any money in the competitive peace times, 1936 to 
1939."" But we do. In these cases we have to set up a norm in 
line with what is a fair profit for turning out approximately the 
same production they turned out in peacetime. Let’s say it was 
10 million dollars, or around 6 to 8 percent. Whatever the figure 
happened to be for that particular industry, we would go up and 
down from there depending on the plus and minuS factors. The 
thing we give weight to is what is the final cost to the Government 
of the item manufactured. Now, if a company produced at a 
lower cost than their competitors, they’re left with a higher margin 
of profit. 

We use the over-all approach when we re-negotiate you for a 
fiscal year, and we take your entire operations for the fiscal year. 
We operate from your operating statements and your balance 
sheets, taking the whole 12-month period. There is an advantage 
to you in this. If we did it by contracts, you might make a nice 
profit on one contract, but lose on another. However, by re- 
negotiating for a fiscal period, it takes up the lowest and the 
highest and levels it off. 

The next thing we do is apply an approach. Let’s say during 
the base year 1936 to 1939 you did a million dollars worth of busi- 
ness—an average of a million dollars a year for the 4 years— 
and let us say that you made 10 percent profit before taxes for 
those 4 years. Now let’s say you have a million dollars worth of 
invested capital or a half million dollars. In 1942 because of war 
production you had 5 million dollars worth of sales instead of a 
million, and you do it with the same invested capital, just turning 
it over more times. As we go up on these increments on the first 


million dollars, you might be allowed the 10 percent from the 
base years. When you came to the second million dollars you'd 
be dropped down, because in the same plant, the same working 
capital, same administrative overhead, you have more dollars 
of sales, so it is spread over more sales, and, therefore, you can 
take that extra million dollars at a lower figure and still have a 
fair profit. 

Here are some of the facts to be considered. When you come 
in for re-negotiation I encourage you to give the complete picture 
because every item and factor in connection with your perform 
ance on war production is weighted and given a certain impor 
tance in connection with determining what is a fair profit on what 
you have done to help win this war 

For example, a truck assembly company with 4 million dollars 
of capital which in peacetime was required for turning out 10 
million dollars a year of trucks, against competition of the Big 
Three: Ford, Chrysler, General Motors, last year turned out 90 
million dollars of trucks for the Government. That was an out- 
standing job because they didn't get additional working capital 
They didn’t have 2 or 3 additional plants for it, and didn’t get 
any loans, but they did a very efficient job. They're smart opera 
tors, and they were given a very definite plus sign on re-negotia- 
tion and a higher margin because they used less plant capacity, 
less man-hour production, and less capital in turning out what 
they produced to help the war efforts. So, increased volume with 
a limited capital and facilities is a plus sign. 

Another is prompt delivery. That is, we check your perform- 
ance. We have these figures available for use, not only in Ord- 
nance and Air Corps but in all the services. We cooperate closely 
with them in the Procurement Division. Also a man from WPB 
serves on our Board, one from OPA, the Treasury Dept. and so 
forth. Once in a while we have to go over to the FBI. When I 
refer to the Dept. of Justice, I have in mind the fellow with the 
13 relatives with $30,000 each. 

Coming back to these others factors, the quality of your pro- 
duction is a plus sign, and this probably is 
given the most weight in every case. It 
is the final net cost to the Government 
in other words, how your prices compare 
with similar items that the Government is 
purchasing from you 

In other words, let us take a contractor 
who is producing guns. I happen to know 
that one contractor produced guns in 
1942, and the same gun was being pro- 
duced in 2 other plants. One price to the 
Government was $250 a gun; another 
was $300 a gun; the third was $400 a gun 
Well, when we came to re-negotiate these 3 firms, we gave a 
higher margin of profit to the manufacturer who produced that 
gun for $250, and that is a factor that is given the most weight 
Now. of course, that means not only the price made to the Govern- 
ment by you, but also after recapture of excessive profits what 
would be the final net cost to the Government of the item manu- 
factured by you. 

Now here is a case wheré a high margin of profit on 1942 sales 
is left with the contractor. A firm that has produced a bomb- 
sight—the ones you have heard of a great deal and have meant so 
much to us in the winning of the war—for a period of 3 years 
previous to the war, took a very heavy loss on that development. 
When we came to re-negotiate that company, we allowed them 
all the losses for the 3 years and threw it all in on the profit they 
made in 1942. Asa result that company got a very high margin 
left to them after re-negotiation of 1942, and they really earned it. 
Now, you can’t catch a thing like that by taking a flat formula of 
a certain percent of, say, 4 percent, or 6 percent, or anything of 
that kind. It will never take care of a man like that, a manu- 
facturer who has done an outstanding job to win the war 

Then we have another factor to take into consideration, and 
that is the difficulty of conversion from your peacetime operation 
to your war operation. In other words, if your cost of materials 
run 80 percent of your total costs, then you are not very highly 
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integrated in plastics. But if your cost of materials runs 20 or 
30 percent and includes the items subcontracted, then you ere 
more highly integrated and that is taken into consideration. 


Now I want to talk about risks. We do take risks into con- 
sideration. We take into consideration the risks you have in 
connection with the change in labor and material costs, and also 
product hazards—explosions. I am thinking of one of the pow- 
der manufacturing firms. We completed a re-negotiation of this 
firm. This firm was carrying all the explosive risks on these 
plants because no insurance company would write them. They 
had one explosion a couple of years back that cost them a lot of 
money, and now they have a number of additional plants, and 
they are doing a splendid job on production of powder. We took 
into consideration this explosion risk, and we allowed them that 
additional cost item. 


We have material shortages. Companies spring up in the war 
effort, and after the war is over they don’t have any regular 
civilian business to go back to. They are, therefore, taking greater 
risks, and they're taken into consideration. Some of the risks 
you have are on inventory losses and in connection with contract 
terminations, particularly if you are down in the fourth or fifth 
years of the contract. 


Then we take into consideration the amount of money you 
invested—the amount of money you put into your business to 
turn out war production. Let us say that you had a million dol- 
lars invested and you put in another million at your own risk. 
Naturally we allow you more than if you had the D.P.C. build a 
plant for you and turn it over to you, because that would be a 
million dollars of the Government's money. 


Last of all, the N.A.M. made a survey in connection with war 
production. They questioned a large group of people throughout 
the country in order to hit the law of averages, whether or not 
they thought excessive profits were being made by industry on 
war production, and learned that approximately 30 percent of 
those voting said they were quite certain that excessive profits 
were being made on war production. Along in December N.A.M. 
made another survey and this survey resulted in the public say- 
ing—-I mean over 70 percent of those voting—that excessive 
profits were being made out of war production. In winding up 
the summary on this survey the N.A.M. said a public indictment 
of industry for profiteering may serve to tip the scales against 
retention of free enterprise system after the war. In other 
words, the N.A.M. is interested as we are 
in seeing to it that industry comes out of 
this war clean and strong, with the marve- 
lous record which they have already made 
on producing what nobody thought was 
possible 2 years ago. 

Now, we need the cooperation of in- 
dustry for industry’s own sake. We have 
to get the facts. We work on a sort of a 
4-way plan. We first get the facts be- 
cause the man’s judgment is not better 
C. C. LIVINGSTON _ than his information, and then we use the 

facts as a basis for planning what is a fair 
profit. Then, naturally, we on our side prepare to sell you on 
our ideas as to what is a fair profit. You on the other side 
of the re-negotiations table, if you prepare your case properly 
and I am recommending that you do it, get all the facts on your 
performance, risk, and so forth and, when you come in, try 
to sell the re-negotiationers what you think is a fair profit and 
what you think is excessive. 

Finally we have what we call the follow-up where we are both 
anxious to get the job completed—to get the amount established 
—to get a just price—to get an adjusted price—and to get the 
cost of this war reduced and still leave a just and fair profit to 
industry. Now, as I said, the cooperation has been splendid 
from this industry, and when your executives asked me to come 
and talk to you today, I was most happy to do so, for no other 
reason but to tell you that we do appreciate what you are doing 
in cooperating with us—in getting this job done and determining 





what are excessive profits in getting the cost of war production 
lowered, and in doing your part in winning this war. 

We have a big job todo. AsI said there are over 20 thousand 
contractors, and in the War Dept. alone over 1 hundred billion 
dollars appropriations already affected in the way of purchasing 
contracts. 

We want to emphasize again that with your cooperation we will 
at all times attempt to give each one of you a fair and just profit 
on war production and to take up as little as possible of your time 
in filling out any forms, or anything of that kind to get the job 
done, so we can all spend as much of the time as we can on the big 
number one job, and that is to lick Hitler and the Japanese as 
quickly as possible. 


Mr. Livingston then introduced the next speaker, Professor 
R. W. Stone, professor of Industrial Relations, University of 
Chicago, and member of the executive committee of the Indus- 
trial Relations Association of Chicago. There follows a résumé 
of Professor Stone’s address which concerns Current Developments 
on the Labor Front: 

For the past 10 years, this Nation has been suffering from a 
series of situations. We have been through one emergency after 
another. Unemployment compensation beginning 10 years ago 
was a widespread phenomenon. Everything was in jeopardy. 
Businessmen as well as workers had lost confidence in themselves, 
and they both went down to Washington for help. The War is 
only a continuation of this trend. Thousands of agencies are 
engaged in a process of working out a new program. Now, among 
them rises the question of the labor front, that is, the position 
that organized labor will and should have in the world im- 
mediately ahead and in the period beyond. In examining the 
meaning and implication of the things that are developed and 
are in process on this organized labor front, I think it is necessary 
that we first get before us certain essential facts about develop- 
ments up to the present time. 

It is probably known to most of you that union membership 
is now between 12 and 14 million, probably nearer to 14 million. 
That is an increase of 400 percent in the last 10 years. The 
major part of that growth has occurred in manufacturing. Ten 
years ago not over 2 or 3 percent of the workers in manufacturing 
were members of unions. Now over two-thirds belong. More- 
over, the unions have had time to get themselves firmly estab- 
lished, and this entrenchment has been enhanced by the fact that 
Government has ordered maintenance of membership rules in a 
great many corporations. 

Along with this change in size, the nature of unions has changed, 
and the nature of their processes or functions has changed 
These are some of the respects in which the changes have oc- 
curred. Collective bargaining as such has practically disappeared 
By collective bargaining I mean the determination of terms and 
conditions of work through direct negotiation, and agreement 
through mutual understanding between workers and employers 
or groups of employers. Unions are not now primarily collective 
bargaining agencies. Wartime controls over labor relations have 
only enhanced this process. It was well under way before. 
The elaboration and expansion of the work of the National Media- 
tion Service is one way in which the Government had taken 
collective bargaining in hand. 

Now, the traditional American Federation of Labor philoso- 
phy, the one that was written into the Wagner Act, held that 
unions were an agency to mitigate, in effect, the competitive 
processes but not to supplant them. Unions were a part of the 
free enterprise system. Their purpose was only that of effecting 
influence and amending the operation of competitive processes, 
not the supplanting of competitive processes in determining 
conditions of work. In those days unions had no political aims. 

Now, there is another point I would like to make about the 
total union situation as I seeit. I just recited a few facts about the 
phenomenal growth in unionism. It is my judgment, however, 
that the union movement has probably reached a peak of ex- 
pansion. Surely, they will go on and win some additional elec- 
tions here, there, and elsewhere, but they are in a position of the 
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axis powers, concerned essentially with a defensive line of action. 
It should be noted that organized labor represents less than ' /, 
of the total work force, and I think you will be leveling off at this 
point. 

The reasons for this fall along the following lines. First, a 
large part of the new union membership was coerced or rushed 
into unions. Perhaps more rushed than coerced, but a combina- 
tion of both. A great many of these new union members are not 
good union members. To them it is not a cause. It is something 
that happened along with all the rest of the things that happened 
in the course of the past 10 years. 

A great many of these people because of shifts in work from 
one plant to another, will, despite the maintenance of member- 
ship clauses, drop out of unions. By and large, I suspect not over 
40 percent of union members are actively interested in unions. 
When I say that, I am not saying anything that is not true of 
practically every other institution. Not over 40 percent of the 
population of the United States is sufficiently interested in Govern- 
ment to go to the trouble to get out and vote under any ordinary 
circumstance. 

The second reason is that unions, under present circumstances, 
can do relatively little for their members. This I would say de- 
spite the fact that according to the papers, Senator Byrnes has 
given the War Labor Board somewhat additional controls over 
industrial wages. 

Now I think the third factor that is limiting the expansion of 
unions and bringing the movement to something of a halt is the 
fact that a great international union covering the whole nation 
can serve workers only in a limited way. A big international 
union can deal only with issues national in scope. They can have 
relatively little influence over the matters of day to day human 
relationships in a plant. 

Another reason that is bringing a limitation on union growth 
is a public opinion that is becoming more and more hostile— 
critical would be a better term than hostile. Some of the States 
are passing regulatory acts. Even the Federal Government has 
made a mild beginning in that direction. And the union move- 
ment has run head on into another big pressure group movement, 
the farm bloc. 

Finally, I would suggest that unions have been oversold. 
Workers have expected more from unions than they had any rea- 
son to expect. 

I don’t mean to indicate that I think the union movement will 
fall to pieces. All I have suggested is that these are evidences 
that we are coming to the crest of a wave of rapid union expansion. 

However, unions are here to stay. I think it would be a false 
hope to assume that they will of their own accord fall apart, and 
I think it would be wrong on the part of 
business to assume that by force they can 
destroy unions. I don’t think it will be 
permitted. 

There’s a furidamentally sound argu- 
ment for trade unionism and collective 
bargaining. Wherever workers are em- 
ployed as members of groups, working to- 
gether as members of a group, they should 
as a matter of procedure deal collectively 
with managers. It is unrealistic to as- 

R. W. STONE sume that under conditions of group 

work, workers will or should act as in- 
dividuals with no group relations. 

The only question that seems to be open for discussion is: 
what kind of working organization and what kind of collective 
bargaining will be constructive, will harmonize with and advance 
public interest? I don’t think public opinion will support a ruth- 
less anti-union drive on the part of either Government or manage- 
ment. Public opinion will, however, welcome and support a 
program that preserves the virtues of the institution, but strips 
it of its harmful and anti-social elements. 

So we come to the question of what are the elements of a 
sound program with respect to organized labor. Management 
needs to have such a program; Government needs a new program 








with respect to organized labor and the unions themselves, the 
union leaders, need also to take stock of what has happened, as 
to what they are going to do, what they would like to do, could 
do, and should do with these unions if they want to have them 
given fair and proper consideration in the future. 

Now, I haven’t time to more than scratch the surface, but 
with respect to management I can summarize in just a few words. 
A manager can do himself most good in thinking through his 
industrial relations problems and in acquiring a sane, constructive 
and proper attitude toward unions, if he will work out a program 
that he would use if he were a union official organizing his plant 

Or, another way to put the same thing 
is to think of all the different reasons 
why workers usually join unions. Then 
proceed, as a manager, constructively to 
meet the different reasons for workers’ 
joining unions. The reasons workers join 
unions can be summarized under several 
different headings. There are different 
ways of approach, but workers join unions 
for other reasons than higher wages. 

One reason we have this enormous 
union movement is that workers were 
thoroughly frightened. They had lost 
their jobs. Everybody's job was in jeopardy, and they were 
hunting for something that promised security. Quite irrespec- 
tive of the ability of a union to give security, they still joined 
them for that reason among others. 

Some workers join unions to get the kind of personal response 
they miss in their working relationships. They join unions in 
order to get recognition, and meet what they consider abitrary 
treatment on the part of management. They join unions, by 
and large, to get increases in wages, and security. Then some- 
times they join unions just for the sake of novelty, a way of rais- 
ing hell and getting new experiences. These things have value 
under controlling circumstances and considerations. 

Unions do tend to act monopolistically. There isn’t any in- 
dustry in which unions have been established, had collective 
bargaining relationships over a period of as much as 20 years, in 
which they have not substantially reduced employment. They 
do that because they inevitably tend to raise wages too high and 
to impose restrictions that raise costs. Generalize that, and if we 
had all workers organized we would tend to produce an economic 
system in which we could not possibly hope to provide full em- 
ployment for the major part of the population. 

Now, the one thing that is transcendent in Government policy 
is that unions should be restrained from those actions which 
mitigate against full employment, the full employment possi- 
bility. Unions are, in fact, organized primarily against other 
workers rather than against employers. Most labor problems 
rise out of the fear of unemployment, so we get nowhere from a 
program that is conducive to restricting rather than enhancing 
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employment. 

Now, the major part of any program of action, it seems to me, 
will have to be a constructive program by businessmen themselves 
If business wants in the postwar world to retain its leadership, 
to be accepted as a leader in the free society we hope to attain, 
then it must assume the responsibility. It will not assume that 
responsibility by a completely negative attitude. 


At the conclusion of Professor Stone’s talk, Mr. Livingston 
introduced an unscheduled speaker, Victor Fabian, Asst. Re- 
gional Director of Smaller War Plants Corp., WPB. Mr. Fabian 
spoke on the activities of the Smaller War Plants Corp., particu- 
larizing on conditions in his territory. Excerpts follow: 

To many of you, the Smaller War Plants Corp. is just a name 
You wonder what it can do for you and how you can use it. The 
problems of war production made it necessary to organize sepa- 
rate staffs to assist the various procurement agencies in war pro- 
duction. The earliest organization was that under Gen. Knudsen, 
started in Chicago, March 18, 1941. This was known first as the 
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Contract Distribution Branch. The latest development is that 
of production services. 

Prime contractors in war production did not have all the facili- 
ties for producing ammunition and guns. Such machines as they 
did not have within their own plants, they naturally tried to pro- 
cure from other industries. That led to subcontracting. As 
subcontracting got larger and larger, the manufacturers who did 
not have facilities for war production became more and more 
wrought up over the matter. Their personnel was gone, their 
machines were lying idle, their capital was dwindling daily since 
they had to keep on a small proportion of their workmen and 
they had no work with which to supply them. They became so 
vocal that the Congress finally was persuaded to take some ac- 
tion. Last summer Public Law No. 603 was passed establishing 
the Smaller War Plants Corp. and outlining somewhat sketchily 
what they should do. The primary objective was to utilize in 
every way possible the facilities, the personnel and intelligence 
of the so-called smaller war plants in pro- 
duction of war implements. 

How could we do it? The first step 
in qualifying for any Government pro- 
duction work is to make known your facili- 
ties to the WPB. In other words, when 
you come to our office, we ask you to 
supply us with What we call a 1546 form, 
which is a list of your facilities, your 
management, your capital, the size of your 
plant,etc. With that before us, our staff, 
which is composed entirely of production 
engineers, analyzes those facilities and 
tries to fit them in some way into the production picture. 
Under the Smaller War Plants Act, this procedure was changed 
somewhat. We were told that these manufacturers would be- 
come prime contractors instead of subcontractors. 

How are they going to doit? The Smaller War Plants Corp. 
in Washington goes to the procurement agencies and says: 
“You have 10 million tents that you want produced. We have 
a lot of distressed textile people, textile processors, who can 
produce a small quantity of those tents. Now, instead of giving 
that tent job to your usual line of prime contractors, let us have 
2'/, million of those tents to spread around over the United 
States to these small fellows who can produce them. They can 
oroduce them in the same length of time as the prime contrac- 
tors would. Maybe they will cost you a little more, but the 
Congress has appropriated money for that differentiation in price. 
We have to keep our economy intact and we have to keep these 
little fellows in business because you are going to need them when 
the war is over."’ That's the way it works. It doesn’t work to 
your disadvantage. It simply spreads the work to the little 
fellow who needs it. 

How are you going to get the benefits of the Smaller War 
Plants Corp. if you happen to be one of the small distressed 
plants? You contact the Smaller War Plants office, which is 
usually located in the same office with the WPB, and ask them to 
make a plant inspection. They will go out and make that plant 
inspection, find out what tools you have to work with, what your 
degree of distress is, and certify you as a distressed manufacturer. 

What makes you a distressed manufacturer? In the interpre- 
tation of the Act, Gen. Johnson said that any manufacturer who 
at present is doing less than 66 percent of the business that he did in 
the 5 years previous to 1941 is a distressed manufacturer and is 
entitled to relief under this Act. That, however, is being inter- 
preted liberally. 

Any questions? Would you like to know how you can make 
use of Smaller War Plants? Do any of you need subcontractors? 
We have in the Chicago files the plant facilities of over 11,000 
manufacturers in Indiana, Illinois, Wisconsin and Iowa. That 
includes practically everyone who has something that will turn 
and produce for war. Whatever kind of gadget you want, the 
chances are we can find it for you. Your industry. is very fortu- 
nate. In the year and one-half I have been with the WPB, I 
can't recall more than two instances where I had to go to bat for 
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the plastics industry. In an industry like this which I am told is 
working 3 shifts a day around the clock, 7 days a week, perhaps 
you can help in this effort and assist these other manufacturers 
by giving them some of your work. 


Following the afternoon general session, 4 sectional meetings 
were held. The Molders division, called to order by W. B. Ross 
of Diemolding Corp., was first addressed by Floyd McCullough 
of WPB who described in detail the Controlled Materials Plan 
and how it is intended to work in collaboration with the more 
familiar priority system. Present in the audience were Grayson 
Wilcox and Clinton Rector, both of the Plastics Division, Chemi- 
cals Section, WPB, who assisted in the lengthy and complete 
question and answer period following Mr. McCullough’s talk 

William Cruse, executive vice-president of S.P.I., made an in- 
formal report for both the Thermoplastic Materials Committee 
and the Thermosetting Materials Committee. Because of the 
official administrative standing of these committees, Mr. Cruse 
explained, no actual report or meeting of the committees can be 
held outside of Washington unless ordered and attended by the 
Divisional Chief. However, all molders present were invited to 
make known their thoughts and comments for the benefit of those 
committee members who were present. The information so 
gained thus can be passed on to the full committee at the next 
regularly appointed meeting in Washington. 

The Machinery, Tool and Die Division met under the direc- 
tion of Frederick G. Schranz, division vice-president of Baldwin 
Southwark Div., Baldwin Locomotive Works. Mr. Schranz 
introduced F. A. Lawlor, of Ziv Steel & Wire Co., who delivered 
a very instructive talk on steel. Next Mr. Van Deaman, of 
Holliday Steel Co., spoke on Speed Treatment and Speed Case of 
Hob Steels. 

The Canadian Section met separately with A. E. Byrne 
presiding and delivering a report of its activities. The complete 
text of this report will be found in the summary of the Friday 
morning session of the Conference. 

At the extruders’ divisional meeting, Elmer Szantay, of Sandee 
Mfg. Co., was elected chairman for the 
year; Dr. R. P. Allen, of National Rubber 
Machinery Co., vice-chairman; and John 
Wetherby, permanent secretary. Mr. 
Wetherby described to the Extruders’ 
group the Manual of Extruded Shapes 
which §.P.I. produced at the request of 
the Naval Aircraft Factory. It was de- 
cided to bring out a revised edition includ- 
ing much more information on extrusion 
formulae, shapes and other available data. 

Also it was proposed to undertake sur- H. SPENCER 
veys on wage rates, sales volume and 
available extrusion equipment so that the participating mem- 
bers might obtain a picture of what other extruders throughout 
the country are doing and compare their own position in the in- 
dustry. James R. Turnbull of WPB, speaking from the floor, 
advised extruders to prepare for a possible allocation of cellulose 
plastics and to determine the specific end uses of extruded 
products in order to be sure of obtaining material. 


The entire Conference reconvened in the evening to attend 
a dinner meeting at which Elmer E. Mills presided. Mr. Mills 
introduced the 28 members of the Chicago committee who helped 














su 
cle 
Im 
pr 


be 
for 
on 
lat 





If | 
Th 
det 
his 


pre 
in : 








w FT Ww TH TH TH FH 


bal 


——» ——S 

















prepare for the Conference. Herbert Spencer, Durez Plastics & 
Chemicals, Inc., announced the formation of the Plastic Pioneers, 
a group of “old-timers,” or individual members of S.P.I. who 
have been in the plastics industry 15 years or more (‘‘equal to 
50 years in any other occupation,”’ Mr. Spencer opined). ‘The 
Pioneers are an honorary group,”’ Mr. Spencer continued, ‘“‘men 
your officers and directors feel have contributed much to the 
progress of our industry through the years. They are men who 
recall the many and varied efforts to develop an organized in- 
dustry, and who remember the days when they looked for jobs 
that met material limitations rather than materials that met the 
job. They are men who remember many little everyday annoy- 
ances that were headaches but that go to make up an understand- 
ing, a respect and a liking for those referred to as ‘damned’ 
competitors. Yes, competitors and free enterprise have made 
America, have made the plastics industry—and such are the 
Plastics Pioneers—may their number never grow less.” 

Guest speaker at this dinner meeting was Brig. Gen. K. E. 
Rockey, U.S.M.C. General Rockey in a stimulating timely 
address reviewed the history of the Marine Corps and their réle 
in the present conflict. He acknowledged the contributions that 
plastics have made to the war effort and urged the plastics in- 
dustry “‘to conceive, design, and produce plastics to supply a 
war need; to achieve a saving in time, cost and weight, and to 
relieve the strain on the critical materials.” 


Iriday morning's session convened under the chairmanship 
of James E. Johnston. The first speaker was Morris Ullman, 
Parts and Subassemblies Unit, Machinery Branch, OPA, who 
spoke of the fundamental questions involved in the relationships 
of the molders and fabricators in dealing with the Office of Price 
Administration. 

Passing over the pricing of plastics raw materials and con- 
sumers’ goods, for which provisions and procedures are fairly 
clear, Mr. Ullman concentrated on the subject of the special 
molded and fabricated parts which comprise the major part of 
production in the plastics field. MPR 136, he said entitled 
““Machines and Parts and Machinery Services,”” covers most of 
these plastics parts and subassemblies. This order differentiates 
between list price and non-list price items in that prices of the 
former are frozen as of the base date (March 31, 1942), while 
only the method by which prices are arrived at is frozen for the 
latter. 

Molders and laminators producing non- 
list price items are required to apply to 
their price estimates rates for labor, over- 
head, machinery hour rates, spoilage, gross 
margin, net profit, etc., no higher than 
those which entered into such estimates 
on the base date. Any molder, however, 
who has estimated his price on a new item 
and made the first run, can recompute the 
maximum price on the basis of actual pro- 
duction experience. If his costs run higher 
than his estimate, he can quote a higher 
maximum price if he first notifies OPA. 
If his costs run lower, it is mandatory that he sell at a lower price. 
This method of price recomputation enables the plastics man to 
determine his costs on the basis of actual experience and regulate 
his prices accordingly. 

MPR 136 permits any molder to apply for a list price on his 
product if he presents evidence that the price has been computed 
in accordance with the frozen price determining method used on 
March 31, 1942. Disadvantage of list prices is that the manu- 
facturer must absorb all the additional costs which may arise 
as a result of subcontracting part of his work. 
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The molder who is producing items subject to the recomputa- 
tion provisions of MPR 136 can adjust his maximum price to 
reflect the actual cost of subcontracting if his subcontractor’s 
price to him is established in compliance with the order, and if he 
knows in advance that he will have to subcontract part of his 
work. If he is forced to subcontract after he has computed his 
price, he must re-negotiate his contract with the procurement 
agency involved. 

Order 229 recently sent out to the industry, Mr. Ullman ex- 
plained, applies the same type of pricing procedure contained in 
MRP 136 to parts in assemblies not covered by that order and 
not in the exempt group of plastic products. In other words, the 
new order functions in the miscellaneous plastics parts field 
This order asks that the molder file information telling how he 
arrived at his maximum price. 

The speaker next undertook to dispel 
some current misapprehensions about what 
constitute exempt plastic products. He 
explained that, although certain combat 
items and their parts are exempt from the 
provisions of the General Maximum Price 
Regulation, many plastic parts going into 
them are covered by other regulations 
such as MPR 136. Where the status ofa 
particular part is in doubt, the molder 
should consult the nearest OPA office or 
the national office. M. ULLMAN 

In conclusion, Mr. Ullman suggested 
that each molder and laminator keep at hand copies of important 
OPA price regulations affecting his business, including the 
following: 





MPR 136, covering the industrial plastics parts 

Order 229, covering the miscellaneous plastics parts 

Revised Supplementary Regulation No. 1, listing the exempt products 
MPR 188, covering completed consumers’ goods 

Amendment 71 to 136, pricing in new or converted plants 
Amendment 78 to 136, the procedure in applying for price adjustments 


The next speaker was J. D. Lincoln, Virginia-Lincoln Furniture 
Co., Aircraft Div., whose organization has been responsible for 
developing many unique aircraft parts molded at low pressure, 
and for some remarkable achievements in low pressure molding 
A digest of Mr. Lincoln's speech follows: 

We have had an interesting experience with low pressure 
laminated molding or, I should say, with reinforced plastics. 
Thirty years ago we used concrete, but in the last few years we 
have turned to reinforced concrete. Now, we are using reinforced 
plastics. 

In resins, out of perhaps 100 resins that are good, it is a question 
of the one which can be obtained today that counts. We stayed 
in the urea field for a long time because they were available; 
they weren't strategic at that time. I know that some of the 
materials are critical. We have used a lot of fiberglas. This is 
going to be a little tough to get although I understand that by 
the end of the year there will be plenty. If by the end of the 
year there is no war, then we may be able to use it to build 
refrigerators. 

The way we laminate and mold is easy. If it weren't, we 
couldn’t do it. We have had a few things that were hard, and 
those are the ones we haven't done as yet. We are still working 
on them. But I am pretty sure we will lick these problems be- 
cause we are stubborn. The hillbillies down in Virginia where I 
live don’t know how to take ‘‘no”’ for an answer. I tell them to go 
and try it. We hire engineers to come in from other aircraft 
plants. We have had some who did a good job on drafting. 
But when it comes to building, you need workers who don't 
know it won’t work. As I say, we still have projects that won't 
work out even when we switch resins 4 or 5 times. 

I am sure that there is a big field in aircraft parts but compara- 
tively we haven’t done very much. Today we have about 40 or 
50 parts being made and on test which some day will represent 
business. Here you are not substituting for aluminum. You are 
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trying to make something which is better and cheaper than alu- 
minum. When you get aluminum that must be drop-hammered 
and then flash-welded, you are shooting toward high-priced 
product fabrication. 

We were in the furniture business. Later we went into the 
molded plywood business and now we work with other reinforcing 
agents, glass and cotton, muslin, P18 cloth and boot cloth. We 
have tried paper. I expect some of you have tried paper with 
experiences similar to ours. It looked bad 
a year ago. We made a gas tank section 
out of paper. For about 3 months it held 
the gas very well but it didn’t stand 
weather for a longer period. In other 
words, the paper delaminated within itself. 
However, I am sure that paper now can 
be laminated by a new vacuum process 
of sucking resin through the paper while it 
is being made. If we could take some of 
the lignin out of the paper and replace it 
with a better resin (possibly casein), I am 
sure it will make a real product. After 
we do that, I believe we can get almost as much strength with 
paper as we do with fiberglas. 

I have two little samples here. One of them I made by low 
pressure laminating. The other was made by someone else and 
is a good-looking piece. Its surface has a bright gloss, whereas 
that of the low-pressure piece is dull. I call high pressure lami- 
nating, 300 Ib., because that is high pressure to us. Some of you 
even go to 3000 Ib., but none of our tools hold up at over 100 
pounds. The paper was laminated at 60 p.s.i. I think the ten- 
sile strength on the high pressure piece is 23,400 p.s.i., while the 
tensile point on the lower pressure piece is 19,300. When you 
take the difference in the specific gravities of the two pieces, the 
specific strength of the lower pressure piece is greater. 

Now, I am not saying that there will be no more high pressure 
laminating. When you have a small part, you had better put all 
the pressure you can on it. Where big structures are involved, 
tool costs immediately become excessive. Low pressure laminat- 
ing then is advisable with a pressure of from 25 to 75 pounds. 
Below that there is a new field of “‘no-pressure’’ laminating. A 
lot of you are working with that and have done a good job on it. 
With this “no pressure” laminating, I am sure a lot of us are going 
back to the old-fashioned vacuum bag method used extensively 
in the furniture business back in 1934 and 1935. 

As I say, fiberglas for reinforcing has been a main item with 
us. Now we must turn to other reinforcing agents because this 
month our requirements alone, if they 
could be filled, would consume about 110 
percent of all the fiberglas that is made. 
On the fiberglas we have obtained, but 
not in our own test laboratory, the highest 
tensile strength is of 83,000 p.s.i. That is 
a good high figure, but it won’t do us much 
good. I know of but few instances where 
we could use the full value of 83,000 Ib. 
unless it were in a strap around a tank, a 
strap around a fitting on an aircraft part 

G. M, KUETTEL or in some part that doesn’t need any 

compression strength. 

As long as the war continues, I know that everyone here is 
interested in building war products, and I am sure everyone can 
get all the business he wants. But I believe that plastics will 
just start when the war is over. With the demand for large 
structures, such as refrigerators, stoves, houses, and air condi- 
tioning units, low pressure laminating will come into its own. 

I might say laminating is good for quantities of from 1000 to 
5000, If real quantities are needed and you can make a high 
pressure tool for it, don’t fool with low pressure laminating. 
You will beat it all to pieces with high pressure methods. Low 
pressure is not cheap. With the big structures, high pressure 
sock-them-out methods are, I would say, 40 times as fast as ours. 

I believe you will find many more big structures being made 
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from plastic material than in the past. The biggest structure 
we have attempted thus far is a sphere 34 ft. in diameter, with 
the bottom cut off. It’s only 26 ft. high and is made entirely of 
plastics. When the war is over, it is going to be interesting to 
hear about all that has been done. I know a lot of you have 
material at the front that is really doing great work toward win- 
ning this war, and the first meeting of this Society after the war 
is over is going to be intensely interesting. 


The third speaker on the program was Dr. G. M. Kuettel, 
E. I. du Pont de Nemours & Co., Inc., who discussed a recently 
developed material, higher-resistant Lucite. Since this speech is 
of extreme importance and of great technical interest, the article 
along with additional illustrations is reprinted in full in the Tech- 
nical Section of this issue (see page 98). 


R. F. Boyer, Dow Chemical Co., the next speaker, was sched- 
uled to talk on Styraloy. Because of governmental restrictions 
he found it necessary to change his topic to Polymerization and 
Copolymerization. His talk was of a highly technical nature, out- 
lining the history and development of polymerization and co- 
polymerization, and he illustrated it by graphically demonstrat- 
ing the building up of molecular chains, showing how composition 
of materials are altered by varying chain lengths, adding plasti- 
cizers, etc. Mr. Boyer compared copolymers with metal alloys 
indicating that the same type of surpris- 
ing results obtained by blending various 
metals may also be expected by mixing 
various copolymers to obtain new “‘tailored 
plastic molecules which will have almost 
any desired properties.”’ 

Mr. Boyer reviewed what has already 
been accomplished in the field of copoly- 
merization in the present transitional 
stage, describing various materials such 
as vinyl chloride, polyvinyl alcohol 
products, synthetic rubbers, etc., and R. F. BOYER 
pointed out that variations of basic in- 
gredients in order to get specific characteristics may result in the 
future in a bewildering variety of copolymer plastics. 





In the absence of Frank Warner, of General Electric Co., chair 
man of the S.P.I. Technical Committee, William T. Cruse gave 
the following report covering some of the committee’s activities: 

1. Classification system for plastics. While not unanimously 
approved by all participating organizations, it is being used by 
the Tariff Commission, Bureau of the Census, Bureau of Foreign 
and Domestic Commerce and other agencies as a basis for the 
preparation of a recommended form for statistics on types of 
materials covered by the system. 

2. Plastics button specifications. Representatives of the 
Button Division met with officials from the Quartermaster Corps 
when the proposed draft of specifications was reviewed. The 
Army now is using plastics buttons almost exclusively and their 
procurement is governed by these specifications. 

3. Plastics industry Optics Committee. The Naval Observatory 
with the cooperation of the committee, last year obtained an 
appropriate piastic, an alternate for rubber, to be used to cover 
binocular bodies. These plastic covered binoculars now are being 
purchased in volume. 

At the first meeting of the Optics Committee at the Naval 
Observatory, Washington, the possibility of molding complete 
binocular bodies was considered. It was recommended that ex- 
periments be undertaken to determine if any existing plastic 
materials would be appropriate for the purpose. Fortunately 
there was in existence a binocular body mold and a number of 
samples of phenolic materials were molded. Accelerated tests 
were run on these molded experimental bodies. Because of the 
encouraging results obtained, the Naval Observatory now is ar- 
ranging for the construction of molds for producing a quantity 
of binoculars. 
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4. Resin adhesives Technical Committee Subdivision. The 
Resin Adhesives Division assembled and published material for 
what is in effect a shop practice manual for the use of various 
types of adhesives in assembly gluing. 

5. Thermoplastic Division. At the request of the Naval Air- 
craft Factory, the Thermoplastic Technical Subdivision under- 
took in collaboration with all extruders in the industry the prepa- 
ration of a book to include a list of all of the manufacturers of 
this class of plastic products, as well as a description of the 
various sizes of tubing and profile shapes available. Under Dr. 
Kuettel, the committee assembled material which it published 
in the “Extruded Plastic Tubing & Shapes” manual. 

6. Naval Aircraft Factory. It called upon S.P.I. to collabo- 
rate in arranging a conference for the purpose of considering 
stressed applications of plastics in military 
aircraft. The meeting was held at the 
Warwick Hotel, Philadelphia, on February 
9 and 10. Representatives from all of the 
major aircraft companies and from the 
principal material manufacturing com- 
panies were present. 

7. War Committee on Radio. The War 
Committee on Radio, presided over by 
S. K. Wolfe, chairman, Chief Com- 
ponents Section of the Radio and Radar 
Branch of the War Production Board, was 
asked by the Signal Corps to assist in the 
preparation of specifications for and on plastics as used by the 
Signal Corps. The Subcommittee on Insulating Material Speci- 
fications for the Military Services, under the chairmanship of Dr. 
Altred N. Goldsmith, called upon S.P.I. to assist by providing 
personnel from its membership. These specifications are now 
nearing completion. Three subcommittees, established to un- 
dertake the work—Thermosetting, Thermoplastic and Lami- 
nates—have accomplished their objective. 

8. The Chemical Warfare Service. At its request, this agency 
was supplied with samples of thermosetting laminated materials 
for certain tests being conducted to determine the stability of this 
class of materials when exposed to lewisite and mustard gas 

9. The Quartermaster Corps. The QMC requested that 
S.P.I. arrange to have material manufacturers supply them with 
molded samples of various types of materials for color stability 
tests, and this request was transmitted to the suppliers. 
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Following this committee report, George Clark, Formica 
Insulation Co., spoke of the work of the S.P.I. Subcommittee on 
Laminates. A summary is given below: 

The original purpose of this committee was to form a contact 
point between the Army and Navy and the plastics industry 
The Army Civil Aeronautics Committee, composed of members 
from the armed services and several other bureaus of the Govern- 
ment, needed some contact with the plastics industry, and the 
Plastics Industry Committee on Laminates is the result. The 
personnel of the committee is drawn from S.P.I. and from the 
Laminated Section of N.E.M.A. There are 26 laminators re- 
ceiving allocations of resin from the WPB at present. 

The duties of the committee, as I can see them, are to provide 
the aircraft manufacturers with design data on plastics—in this 
case, on laminated plastics. Eventually an ANC Handbook will 
be brought out, covering all the standard plastic materials and 
such other special materials as are required for the problem at 
hand. 

The ANC Committee set up theoretical specifications for the 
physical properties of laminated products that can be applied 
in three categories, namely, the non-structural, semi-structural 
and structural. Samples of industry products, shipped to Naval 
Aircraft Factory and Wright Field, were tested against these 
specifications to find if any products currently available could be 
used on aircraft. 

In furnishing samples, all of the standard products of the 
industry were involved together with such new products as were 
available from urea materials, Plaskon materials and new Laminac 


resins, also CR 39. These were combined with such new rein- 
forcement materials as fiberglas. 

Next, the ANC Committee asked us to furnish a résumé of 
the possibilities of extending phenol or cresol resins. We can- 
vassed the entire industry and made a detailed report on all the 
possibilities for extending the materials now in use. It appears 
to me that there will be enough materials of the kinds we need 
to supply all the laminators. 

The high point in the affairs of this committee was the In- 
dustry Conference. This meeting was divided into three groups, 
and it so happened that the laminators had the very largest. 
Of greatest interest, in my opinion, was the report by the Naval 
Aircraft Factory and by Wright Field on the tests that had been 
made on the standard products of the laminated industry and 
on the special products. A real job was done in testing those 
materials, and 3 or 4 hours were devoted to reporting the results 
Afterward the aircraft manufacturers were given an opportunity 
to criticize and explain the data, and ask questions about the 
tests. Finally, the laminators had their say, particularly as to 
new materials in process of development. Mr. Slater, of Owens 
Corning, discussed fiberglas; Mr. Glidden, of the Hood Rubber 
Co., talked about his company’s experiences in low pressure mold 
ing. Perry Wilson spoke on the handling of the low-pressure 
molding phenolics; Mr. Foote, of the WPB Chemical Section, 
outlined their position on resins; Mr. Melamphy, from American 
Cyanamid’s Plastics Div., talked about Laminac resin; and Mr 
Barber, of St. Regis Paper Co., discussed high-pressure molding 

One fact brought out by this meeting was that the aircraft 
industry still is without complete information on laminated 
plastics and without specifications that apply strictly in their 
field. This lack has made the new ANC Handbook more im 
portant than ever, and every effort is being made to get it pub 
lished as quickly as possible. 

Since both Wright Field and the Naval Aircraft Factory were 
unable to do all the testing work required, 
they came back to the industry for data 
on its own materials and the industry 
found itself in the position of not having 
enough equipment. Your committee has 
found the solution to this problem. The 
members of NMAC were able to furnish 
funds for the establishment of a testing 
agency. After some investigation, the 
Engineering School of Johns Hopkins was 
selected as having sufficient equipment 
for carrying on the work. The lami- 
nated industry has provided funds to 
bring the school to a point where it can make all of the standard 
tests in the Naval Aircraft Factory. 





A. E. BYRNE 


The final speaker at the morning session was A. E. Byrne, 
pinch-hitting for J. L. Dean, Chairman of the S.P.I. Canadian 
section, who gave a brief history of the formation of S.P.I. in 
Canada and the work of the Technical Committee 

“I think it was Shakespeare who said it was an ill wind that 
bloweth no good,” said Mr. Byrne. “It was the ill wind of the 
phenolic resin shortage that organized the plastics industry in 
Canada. That was about 2 years ago. A meeting was called 
with our chemical comptroller, a counterpart to your material 
comptrollers, and an advisory committee was organized which 
continues to advise us on material supply. At our convention 
last January we organized S.P.I. 

Mr. Byrne mentioned that the Technical Committee was 
organized at the April 21 meeting (a list of committee members 
appears on page 116). The purpose of the committee, he con- 
tinued, is to get full recognition from the Canadian Government, 
and it appears that the S.P.I. Technical Committee will be the 
authoritative committee on plastics,. 

Mr. Byrne described the committee as closely tied with this 
country and with the British Technical Advisory committee where 
many Canadian specifications originate. (Please turn to next page) 
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At the Luncheon session, over which Ronald Kinnear, pre- 
sided, the annual election of officers were held, as described on the 
first page of this report. William T. Cruse, then presented the 
Secretary-Treasurer’s report, including slides showing charts 
and graphs prepared by the Society's statistical department. 


Elmer C. Maywald presided at the Friday afternoon session. 
The first speaker was Clinton Rector, Chief of the Thermosetting 
Unit, Plastics Section, Chemicals Division of WPB, who dis- 
cussed Plastics and Allocation. 

Mr. Rector stated that today, in order to maintain the mass 
production of war implements, it has been necessary to use plas- 
ties to a point where the capacity of the industry is being chal- 
lenged. The war has brought about a 
violent change in the relative demand for 
various products, he continued, increasing 
the demand for those materials having 
unusually rugged or utilitarian properties. 
The priority system, worked out to es- 
tablish the proper allocation, proved to 
have two weaknesses. The first was the 
relatively uncontrolled distribution of 
rating with no means of determining 
the supply available while the second 
weakness was the extreme uncertainty 
of the supply of raw material. Modifi- 
cations have been made until the system works as follows: 

Facts surrounding the commodity are ascertained, Mr. Rector 
said. The capacity of the industry to produce the allocated 
commodity is estimated, the available supplies of raw material 
and any alternative materials that can be employed. 

Next it is necessary to decide whether the device to be made 
is essential to the war effort. If the answer is in the affirmative 
there are the secondary questions to be ascertained. 

1. Is there a suitable substitute that is more available? 

2. Will this interfere with some more essential demand? 

3. Will this production require materials or chemicals more 
needed for some non-plastic usage? 

In all these determinations the yardstick is that all-important 
factor, the end use, Mr. Rector pointed out. Under chemicals 
and plastics orders, end uses must be accurately defined. 

Another problem Mr. Rector described as confronting alloca- 
tors is that of coordinating the requirements for key raw materials 
with all contingent demands for such materials. In addition the 
administrator of an allocation order must accumulate all available 
facts concerning future demands and availability and confer with 
other divisions with a view toward arranging the necessary col- 
lateral requirements for production and distribution. 

Mr. Rector proceeded to give a summary of the history of 
plastic allocation orders. A condensation of this material follows: 

Back in 1941 the vinyl chloride polymers and copolymers al- 
ready had started to carry a man-sized load in the war production 
or defense program of that era. These were the first of the 
plastics and synthetic resins to be placed under allocation con- 
trol. The only important revision to the order was the addition 
of the vinyl acetate polymers, including polyvinyl butyral, 
polyvinyl formal and polyvinyl alcohol. The key raw material 
for most of these resins is monomeric vinyl acetate, and this 
commodity immediately reflected the great load of military de- 
mand on the end product resins. Accordingly, another alloca- 
tion order, M-240, was issued under which monomeric vinyl 
acetate is allocated to the resin producers, automatically giving 
the Chemicals Division a certain measure of control. 

Similary, during the fall of 1942 the demand for phenolic 
plastics had grown to the point where the total availability was 
far short of the amount demanded, and many important usages 

were not being covered while a variety of unimportant items 
were being produced. Order M-246 was, therefore, issued in 





Cc. RECTOR 


November to provide a means of channelling the available 
phenolic plastics into those usages which were most important to 
the war effort. 

The allocated plastics and synthetic resins now include the 
following materials listed in the sequence in which they were 
placed under allocation control: vinyl chloride polymers and 
copolymers; ethyl cellulose was placed under allocation on June 
18, 1942; soluble nitrocellulose on August 6, 1942; acrylic 
monomers and resins on December 10, 1942; polystyrene on 
April 5, 1943; vulcanized fibre on April 
22, 1943; and casein on April 4, 1943. 

In addition to these orders which cover 
the distribution of the plastics themselves, 
it has been estimated that there are 50 
allocation orders which have become 
necessary to maintain a balanced supply 
of the various chemicals from which the 
plastics are built. There are under con- 
struction at present a number of plants 
for the making of raw materials re- 
quired for the manufacture of plastics. 
With these new facilities, the outlook 
for the future can be summed up as follows: 

Ethyl cellulose has been short for a considerable period, and 
its present situation is one of the tightest in the thermoplastics 
field, with some important military uses going unfilled. In- 
creased production during the fourth quarter should relieve this 
situation as far as military requirements are concerned 

Cellulose acetate molding materials have undergone a con 
siderable change in the last 60 days. We are in the tightest 
squeeze on this material since the beginning of the war, caused 
by a steady increase in military uses for cellulose plastics, and 
a decline in the production rate caused by a shortage of raw 
materials including plasticizers. The same situation prevails in 
cellulose acetate butyrate molding materials. 

Clear cellulose sheet plastics of all types and gages are short 

Nitrocellulose plastics are currently the only raw material 
in the cellulose group for which the present picture is extremely 
favorable. Reduced military demands have relieved linters and 
nitric acid, and these raw materials are complemented by a good 
supply of camphor for plasticizer. 

Acrylates and methacrylates are slowly building to a level 
where all military requirements will be met for both cast sheet 
and molding material, although certain special polymers and 
copolymers for nonplastic uses will continue in an unfavorable 
situation. The expectation is that the third quarter of this year 
should see us well out of the woods on these materials as a result 
of the completion of plant expansions started in 1942. 

Polystyrene is limited only by the availability of styrene 
monomer, but as far as any civilian uses of styrene monomer are 
concerned synthetic rubber production obviously has first call. 
We are reasonably certain of meeting the military demands for 
polystyrene, especially where this plastic is required for electrical 
insulation. The only grounds for hoping that this plastic may 

be available for any civilian uses is dependent on the possibility 
of unbalanced production of styrene and butadiene which would 
leave an excess of monomer. 

Monomeric vinyl acetate has been the limiting factor in the 
production of most vinyl polymers since the early fall of 1942 
and by July 1, new capacity should give us sufficient vinyl ace- 
tate monomer to meet practically all requirements. 

Polyvinyl acetate resins and emulsions have been increasingly 
available for civilian use, especially in adhesive applications 
where these products are proving very successful in replacing or 
supplementing latex adhesives as in shoe manufacturing. 

Polyvinyl chloride resins containing above 92 percent vinyl 
chloride are available in quantities to take care of all projected 
military demands and are limited for civilian uses only by the 
availability of suitable plasticizers and, to-a lesser extent, by 
solvents required for certain types of operations. There are 
considerable quantities of good quality scrap from polyvinyl 
chloride resins, both plasticized and unplasticized. 
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Polyviny! chloride acetate copolymers are available in ample 
quantities to serve all military uses and, for the past 3 months, 
have taken care of certain essential civilian uses. 

Vinylidene chloride has a broad list of end uses, ranging from 
essential civilian applications in the replacement of copper, 
brass and tin, to direct military uses which are growing steadily. 

Barring unforeseen developments, the amount of synthetic 
phenol available for plastics is expected to be approximately 
30 percent more than at present. Since there are many new and 
large prospective war usages, there is considerable doubt that 
the materials will be available for any but the most essential uses. 

The melamine-formaldehyde resins have been limited by the 
available melamine, and by the end of July 
there will be approximately 50 percent 
more of this material than at present. 

The availability of the urea-formalde- 
hyde plastics is dependent upon the capa- 
city for urea crystal which cannot be 
readily expanded, and upon the amount 
of formaldehyde which can be provided. 
The urea adhesives are expected to be 
used in larger quantities for waterproof 
corrugated carton production but it is 
believed that all military and essential 
civilian requirements for adhesives and 
molding materials can be taken care of as soon as we get new 
formaldehyde capacity now under construction. 

Vulcanized fibre has recently been placed under allocation 
order M-305. It is believed that all military and industrial 
requirements, as well as the needs of our allies can be furnished. 

Casein now is being distributed under M-307, and the demand 
is considerably greater than the supply. Domestic production 
will not be very great because of the demand for milk for edible 
products, and shipping space will allow only enough importations 
from Argentina for military and essential civilian requirements. 

Mr. Rector warned that the threat of increased man-power 
difficulties lurked as a spectre over any unessential usage. He 
advised the industry to concentrate on usages necessary to the 
winning of the war and suggested the employment in some areas 
of female help. He suggested the advisability of having one or 
two alternate materials for uses of secondary essentiality so that 
the most available may be used for maintaining production. 





J. A. LAWSON 


Major Edwin L. Hobson, the second speaker on the program, 
presented an exhibit of samples in connection with his discussion 
of Plastics in the Quartermaster Corps. He expressed the apprecia- 
tion of Major General Edmund B. Gregory, The Quartermaster 
General, for the invaluable aid of the plastics industry in meeting 
the sometimes extraordinary demands of the Quartermaster 
Corps for the many plastic items produced and fabricated. 

Major Hobson spoke of the Research and Development 
Branch that has been set up in the Military Planning Division, 
Office of The Quartermaster General, in order to develop and 
improve the many items of Quartermaster Corps equipment. 
Here, he said, are assembled, under Col. Georges Doriot, more 
than 200 leading industrial engineers and experts, explorers 
and scientists. This Research and Development Branch is divided 
into functional and industrial sections such as Mechanical, Rub- 
ber, Textiles, Leather, Clothing, Subsistence and Plastics. The 
Plastics Section is charged with the research and development of 
all items utilizing plastics as well as maintenance of the raw 
material supply. In the Quartermaster Corps, plastic means 
not only molding resins but paints, varnishes and lacquers, 
coated fabrics, impregnated papers and synthetic rubber. 

Major Hobson explained that before ideas on plastic items are 
passed to the industry for development they are evaluated as to 
military necessity. When an item meets requisite military charac- 
teristics, it is standardized by the Quartermaster Corps Technical 
Committee. after which specifications are prepared. 

It is always possible to change specifications on any item so 
long as the alteration can be made without detracting from the 
military characteristics. Major Hobson stressed the importance 





of making requests for changes on existing contracts through the 
contracting officer at the procuring depot since the specification 
is part of the legal contract. These requests then are sent for 
approval to the Office of The Quartermaster General. 

Major Hobson mentioned that today the Quartermaster Corps 
is procuring 40 items requiring the predominate use of plastics 
and 400 other items incorporating plastics. And to make these 
items alone, 75 million Ib. of plastic material will be needed during 
1943, about 10 percent of the total production in this country 

Major Hobson said that he found most interesting those plastic 
items that have been developed especially for the Armed Ser- 
vices. The cover, protective, individual or gas-proof cape he 
suggested as a good example, providing troops with pro- 
tection against low flying planes, spraying liquid mustard gas 
or other vesicants. The British use an oilskin-type voluminous 
raincoat. This not only is extremely expensive, about $8 each, 
but was not available in the necessary quantities. Further, it was 
not considered entirely suitable. The cellophane industry was 
called in and the problem explained to it. 

The design of the cover was worked out and an extended test 
at the Infantry Board including simulated actual conditions, was 
conducted. All this, Major Hobson emphasized, in 2 months’ time. 

Other plastic items which Major Hobson suggested as being 
of equal interest are the raincoat, bugle, knife handle, helmet 
liner, rainsuit, canteen, waterproof match box, food bag, delous- 
ing bag, weapon cover, -etc 


The next speaker at this session was James A. Lawson, Chief 
of Facilities Section, Chemicals Division, WPB, who spoke on 
Machinery Order L-159, and his work in metals formulae, design 
changes in machines and equipment, labor problems, procurement 
of additional facilities, etc. Order L-159 was originally a limita 
tion order, Mr. Lawson explained, but on April 14, 1943, it was 
amended to function as an allocation instrument. Now when a 
molding company is allotted a machine, the 
manufacturer of this equipment will deliver 
it without rating and the sequence of 
delivery will be as of the date of order 

Mr. Lawson explained that manufactu 
rers operating on this schedule will be 
allotted their raw materials on the CMP 
certificates and credit will be given in 
these certificates for lack of rated orders 
Under CMP Reg. 5, he said, maintenance 
and repair items may be obtained up to 
$500 on a single order. However, no person 
shall use the allotment symbol or pre- 
ference rating to obtain such supplies during any calendar quarter 
in an aggregate amount exceeding one quarter of his aggregate 
expenditures for such parts during the calendar year 1942. Ex 
ceptions, he continued, are persons engaged in seasonal business 
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V. BE. MEHARG 


Following this speech there was a demonstration of High 
Frequency Heating by V. E. Meharg of Bakelite Corp. In his talk, 
Mr. Meharg covered substantially the same subject matter that 
appeared in an article previously prepared for MODERN PLASTIcs 
(March 1942, p. 87). 


At 5:15 the sound and color film, This Plastic Age, prepared by 
MODERN PLASTICS magazine, was shown to two large audiences 
Prior to the dinner meeting the entire organization was entertained 
by the Plastic Materials Manufacturers Association. 


An innovation at the annual banquet was the dramatic Posting 
of Colors and presentation of the Manual of Arms by a group of 
U. S. Marines who appeared through the courtesy of their com- 
manding officer, Lt. Col. Carlton Hill, U.S.M.C. 

Highlight of the evening was a talk by Stanley Johnston, war 
correspondent and author of Queen of the Flattops. Mr. John 
ston’s subject was War in the Pacific, the thrilling story of the 
sinking of the aircraft carrier Lexington. The Convention came 
to a close with the installation of the newly elected officers fol- 
lowed by an acceptance speech by George Scribner, new president. 
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5 owe cryptic equation above is perfectly clear to the 
reader when he learns that: 

69 = the No. 69 plastic hand grenade; 

247 = the No. 247 plastic fuse which complements it; 

¢ = the explosion of the grenade; and 

x = the unknown number of Nazis thereby rendered 

hors de combat. 

It is also apparent to even the least mathematically minded 
that the greater the explosion, e, the larger x, or the number 
of defunct and disabled Nazis, will have to be in order to 
balance the equation. The quality of the grenade itself will 
naturally affect the intensity of the explosion and, assuming 
that the aim of the thrower is reasonably good, its corollary, 
the expended Supermen. 

The Department of Munitions and Supply in Ottowa, 
Canada, knows that a goodly amount of damage will ensue 
from the explosion of this plastic hand grenade, now being 
used for training purposes within the Dominion, and filled 
there to be shipped for offensive operations. There is, of 
course, no shrapnel connected with the No. 69. It is purely a 
concussion grenade, filled with high explosive which is set off 
by percussion when it lands. In contrast is the Mills grenade 
of World War I, a fragmentation weapon made of cast iron 
which operates on the time principle. The advantage of the 

* General manager, Joseph Stokes Rubber Co., Ltd. 
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69+ 247=e—x 


by L. J. FALKENHAGEN*? 2a 






percussion grenade is that its victim, unlike that of the 
Mills grenade, cannot speedily leave the neighborhood before 
the fuse fires the detonator, or pick it up and toss it back 

The No. 69 grenade, together with the No. 247 fuse, is 
molded of medium impact cotton flock and woodflour filled 
phenolic material. As for all war matériel, requirements 
for such a weapon are severe. The material of which it is 
molded must be dimensionally and physically stable under 
extremes of temperature (usually —40° F. to +170° F.) 
encountered by troops fighting through a northern winter or 
in tropical climates. Its impact strength must be adequate 
to the functions of the various molded parts. Weather, 
water and mud must not destroy the effectiveness of the unit 
it composes, and it cannot affect, or be affected by, the ex 
plosives used in the grenade. 

The hand grenade (above), so named because it was 
thought to resemble the French grenade, or pomegranate, 
is a missile some 4 inches long consisting of a container fitted 
with a priming charge and a bursting charge, and filled with 
high explosive. The No. 69 comprises four individual 
molded plastic parts—the upper and lower bodies and two 
small plugs—which ‘are assembled with a phenolic im 
pregnated paper tube and cemented together. Fuse No. 
247 has three molded parts—body, closing plug and cap 
—and five metal parts: the striker, creep spring, cap pellet, 


1—Molded parts of 
the plastic hand 
grenade: A and B 
grenade body; C 
paper tube; Dand E 
plugs; F. fuse body; 
G, closing plug; and 
H, cap of the grenade 
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ball and safety bolt. 
plug complete the assembly of the grenade. 

The upper and lower grenade bodies (A and B in Fig. 1, 
which shows all the plastic parts of both grenade and fuse) 
are compression molded of medium impact cotton flock 
phenolic, with an impact strength of 3 ft.-Ib. energy to break. 
As these parts come in direct contact with the explosive, 
a special, chemically prepared material is required, one having 
no ingredients which may sensitize the explosive. The two 
internal and one external threads of part A and the two 
internal threads of part B are molded-in. Figures 2 and 3 

show the molds for the upper and lower bodies, respectively, 
installed in the presses. 

Also molded by compression are the two small plugs 
(parts D and E), both threaded parts which must fit exactly 
into the proper threaded holes in the body of the grenade. 
Woodflour filled phenolic is employed for these parts, and 
again chemical properties of the material have to be watched 
carefully in view of its contact with the explosive. Part C 
is a phenolic impregnated paper tube supplied to the molder 
by the fiber companies. 

After they have been molded and the flash removed, the 
four body parts are screwed together, cemented and as- 
sembled with the paper tube which, cemented in the center, 
forms the detonator compartment. Several pressure tests 
are given the assembled bodies before they are shipped. 

Part F, the body of the fuse, is a spool-shaped piece with 
an external formed thread on one end and both external and 
internal threads on the other. This part is transfer molded 
in 12-cavity molds, the 6 pots and plungers each feeding 
two cavities (see Fig. 4). The same medium impact, cotton 
flock filled phenolic used for the grenade body parts comprises 
the fuse body. The woodflour filled material forms part G, 
which is compression molded, as is the cap (part H), the latter 
composed of general purpose medium impact phenolic. 

Because every plastic piece of both grenade and fuse has 
at least one molded-in thread, all parts must, of course, be 
held to very close tolerances. Rigid inspection of raw ma- 
terials, semi-finished pieces at various stages of production 
and the completed parts is carried on as a matter of routine. 

Sixteen molds in all are being employed for the production 
of the plastic parts of the No. 69 and the No. 247. Tonnages 
of the presses used range from 50 to 200, and platen areas 
vary from 15 by 15 in. to 20 bv 30 inches. All materials 
are preformed by regular rotary and plunger type machines. 

The prime contractor for the grenade is the molding com 
pany, one of the first plastics molders on the North American 
continent to act in that capacity for a completed war weapon. 
Only the five metal parts of the fuse are subcontracted, since 
the molding company also produces the rubber plug and 
washers. Although the weapon is almost an exact duplicate 
of a piece designed and produced in Great Britain, the 
materials, methods of manufacture and mold designs for the 
Canadian-made grenade were developed by the molding com- 
pany and its material suppliers. 

The importance of the hand grenade in military operations 
would be difficult to overestimate. The purposeful ex- 
pression of a soldier in the act of hurling one (above) is testi- 
mony to the damage this plastic missile can inflict. An army 
without grenades and the men to throw them would be in the 
same sad circumstance as one Willibald Borowietz, a Nazi 
major-general captured in Tunisia, who is reported to have 
declared as he burst into tears, “I have no Pansgers, no artil- 
lery—not even a grenadier.” 


Credit— Molder, Joseph Stokes Rubber Co.. Lid. 


Three rubber washers and a rubber 






























2—Compression mold for part A, the upper grenade body, 


installed in the press. 3—Mold for lower grenade body, 
part B. Also compression molded, the piece has two interna! 
molded-in threads. 4—Transfer mold for fuse body, part F 
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The disappearing Marine 








oe was a time when a screen of branches held before 
an advancing line of foot soldiers could throw the enemy 
into a state of impotent bewilderment. But modern war 
fare with its high-powered lenses for minute observation 
of the opposing forces and its employment of aerial recon 
naissance, has advanced camouflage to a science. Equipment 
and men must blend into the surrounding country, viewed 
from every angle. In the case of personnel camouflage, the 
same equipment must serve in the jungle as well as on the 
desert. And not only must every type of background be 
considered, but every caprice of the weather. Penetrating 
fog, torrential rain, suffocating damp, blanketing snow 
these garments must be able to withstand them all. 

For this grueling duty the United States Marines now are 
provided with ponchos manufactured from 2 layers of light 
weight, water-repellent cloth bonded with a polyvinyl 
butyral resin filler. The same resin serves to cement the 
poncho’s seams. In employing this plastic, originally 
developed as a tough, resilient interlayer for safety glass, the 
specific purpose was to develop a rubber substitute. 

Early in 1940, long before the rubber shortage developed 
the Army Quartermaster Corps was working on improved 
waterproof material for enlisted men. In the last war there 
was a “raincoat scandal” in which the Government charged 
a group of manufacturing companies with the use of poor 
cloth and rubber and with failing properly to cement the 
seams. The resultant product was described by a high 
military official as “‘rotten.”” For the raincoat of soldiers in 
World War II, the QMC turned to synthetics to overcome the 
tendency of oil-treated coating to crack readily at low tem 
peratures, become sticky in hot weather, and of rubberized 
garments to deteriorate under extremes of temperature. 

The Marine poncho which serves as a raincoat or half 
of a 2-man pup tent, may be camouflaged on one side to 
blend into the jungle foliage and on the other to match a 
desert or winter landscape. Regular khaki coats sometimes 
are specified. The 2 sheets of high quality lawn made from 
combed cotton yarns first are printed with the camouflage 
design, then bonded with the polyviny! butyral filler. 

This plastic was developed especially for such war re 
quirements as raincoats, hospital sheeting, gas protective 
fabric, drinking water bags and life-preserver jackets. It 
has many of the same characteristics as rubber, can be 
cured or vulcanized much like rubber and is handled on the 
same types of machinery with the same techniques as rubber 
This means, for manufacturers of water-proofed fabrics, 
no new equipment and no additional training for labor. 

While not suitable for tires, this new formulation can be 
molded into heels and extruded into tubing. However, 
all available supplies now go only to the military. 

Credits—Materials: Saflex. Ponchos manufactured by Archer 
Rubber Co. for the U. S. Marine Corps 


1—Standing erect in his new poncho of plastic-bonded 
cloth, this Marine resembles an alert zebra. 2—Squat- 
ting in the jungle, he can scarcely be told from the foliage. 
With poncho reversed, he’s a piece of desert or a patch of 
snow. 3—The water-repellent poncho makes half of a 
pup tent just large enough for two congenial comrades 
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-Stage laminates 





1—-Surrounded by molded and fabricated plastics airplane parts, Chief Engineer Beach holds 


in his hand a molded canvas-filled bomb rack. Note at upper right a 4-ft. fuselage tail wing 


fairing panel assembly formed from two sheets of C-Stage phenolic canvas base laminate 


pouch aircraft plastics engineer is no theorist He is 
a hardworking member of every aircraft manufacturing 
organization and intensely serious about his job. He has 
anywhere from 4 to 30 assistants under his immediate thumb 
besides all the help he can chisel from the mock-up and 
woodworking departments. You will find him working 
intimately and harmoniously with other engineering branches 
of the organization, with more and more responsibility being 
placed upon his shoulders as he demonstrates the value of his 
research and application of plastics to production problems. 

He has made mistakes and profited by them. He has 
made discoveries never thought of by plastics engineers 
outside the aircraft field, and he has put them to work in a 
matter-of-fact way. He knows now that plastics are not 
substitute materials. They are either better than the 
materials they replace or they don’t get in. ‘‘Better,”’ in 
this instance, means that plastics materials must make some 
advantageous contribution—either in performance, or saving 
of weight or ‘cost—to the part under consideration. Also, 
they must offer no greater problem of fabrication or assembly 
than is encountered with a comparative metal part. They 
must be as strong or stronger by every test and have equal 
or better use-life in every respect. 

With this set-up, plastics are getting a real chance to show 
what they can do; thousands of tons of precious metals and 
man-hours are saved; and a better product is produced. 


* Chairman Advisory Board, Plastics Institute. 





There is an average of 200 plastics parts in today's fighting 
ships of the air. This is no secret. Many of them are 
conventional electrical insulators, instrument details or 
housings, communications equipment, aileron pulleys, fair 
ings, cams and bushings that have been used for years. We 
needn't dwell upon these because everyone knows they are 
doing their job well. 

At the same time, we should give credit to the satisfactory 
performance of these well-known plastics devices for some 
of the enthusiasm generated in extending their use into more 
complex engineering replacements just coming to light. 

Who but an aircraft engineer would think of taking fully 
cured phenolic canvas laminated sheet and forming it into 
intricate shapes without any press equipment other than a 
few clamps? Chief Plastics Engineer William Beach of 
North American Aviation, Inc., in conjunction with as- 
sociates Robert Whann and Algot Peterson, is responsible for 
this paradox, discovered while monkeying around with 
laminated phenolic canvas sheet universally used as electrical 
insulation. 

This set Beach to think about several problems that had 
been dumped on his desk to solve. One was to produce a 
plastics ammunition chute, ejection hopper and ammunition 
box, which were in their present state constructed of aluminum 
or steel. The hopper, made of aluminum (Fig. 2), has to 
be seam-welded from four separate stamped parts to form 
the deep draw. It requires a plastics lining to protect it 
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from abrasion and denting when the empty shells come 
whamming out of the gun at the rate of 100 or more a minute 
while it is in action. Now this hopper is made in one piece 
of plastics laminate in less than three minutes with a saving 
in both weight and cost. Since it requires no liner, the 
weight of this unnecessary piece is saved 100 percent. 

The 7-ft. ammunition chute (not illustrated) must be 
accurate in dimension and perfectly smooth to promote rapid 
uninterrupted flow of ammunition. One small dent in a 
metal chute and the ammunition may be retarded, or jam 
and cease to flow. Furthermore, the chute has to be twisted 
almost at right angles when installed and this always pre- 
sented a difficulty with metal. The metal chute has to be 
twisted in fabricating so it will fit perfectly in place. The 
laminated phenolic chute is made flat and simply twisted 
to fit as the installation is made. The time saved is obvious. 

Time is not the only saving, however. In conjunction 
with the chute and hopper there are an ammunition feed 
chute (Fig. 4) and ejection box (not illustrated), usually made 
of stainless steel. When stainless steel became scarce, lami- 
nated phenolic sheet was fabricated in its place. It was soon 
found that the laminate was not so inclined to scuff in contact 
with the shells as steel. Therefore, it did a better job of 
performance. It also saved cost and weight. 

At first, these chutes were fabricated from flat sheets 
(Fig. 4) fastened together with vulcanized fiber strips which 
could be softened and shaped by steam. Some ammunition 
boxes and hoppers are being made entirely of vulcanized 
fiber but not at North American. 

“It picks up too much moisture and warps badly,” says 
Beach. 

In fabricating from flat stock, the fiber strips had to be 
riveted, which required both metal and time. So when 
Beach found that he could form plastic laminates as rapidly 
and economically as vulcanized fiber and bond the overlap 
with a bonding agent, he concentrated on this type of re- 
search. 

Some months of experimentation have transpired during 
which a lot or problems have been worked out. Getting 
compound curves without fracturing the canvas fibers was 
one of these. 

The material is often ribbed or beaded in forming to in- 
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crease its stiffness. This may be seen clearly in Fig. 3, 
where the part is flanged at parallel edges as well as around 
the hole in the center, and two depressions are formed at right 
angles to the flanged edges to give added stiffness to the 
part. 

The most important implications of the process include 
such vital factors as low cost of equipment, which can be 
quickly made from non-critical materials; no heavy press 
equipment which would be impossible to obtain; and the 
simplicity of the process, which depends upon proper handling 
rather than highly skilled help. I am not at liberty to reveal 
greater details at the moment, but a complete technical dis- 
closure is promised in the near future to readers of this 
magazine. 

The novelty of the process is quite clear. C-Stage phenolic 
laminates have been considered in the past as fully cured 
thermosetting materials, non-fusible and non-soluble. Exist- 
ing properties charts list the softening point of cotton fabric 
base phenolic laminates as ““None."’ One is led to wonder, 
therefore, if there is such a thing as thermoset laminates. 
Formed parts can be re-shaped again and again, according 
to Mr. Beach. 

“I prefer to think of the material as thermoelastic,”’ says 
Mr. Beach, “because it can be drawn and made to stretch 
or elongate. In shaping the hopper, for example, we not 
only shape the sheet into a complex form in one operation, 
but we draw it to form an inch or more of overlap which is 
subsequently riveted to hold it in true shape.”’ 

The process, patents for which have been applied for, has 
been extended to other parts such as accumulator covers 
aviators’ chart cases, fuselage tail wheel housing 4 ft. long, 
wing gun ammunition feed chutes and ejection chutes, 
several of which are shown in Fig. 1. A number of these 
items are in production as this is written, both at North 
American and at independent fabricating shops. The com 
pany, at the request of various vendors, has licensed them to 
form this material. 

Besides forming C-Stage laminates, North American uses 
a great many molded parts. Most prominent perhaps is the 
bomb rack molded of canvas filled phenolics shown in Fig. 1. 
This actually supports a heavy bomb and is a structural mem 
ber which supports aconcentrated load. (Please turn to page 148) 
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2—Ejected ammunition hopper formed from one-piece lami- 
nated C-Stage fabric base phenolic sheet (left) and its 
metal counterpart (right) made from 4 stamped aluminum 
parts, seam-welded at each corner. 3—Typical rib, show- 
ing lightening hole, bead and flange formed from C-Stage 
laminate in one operation. 4-—Transition from metal to 
plastics of a wing gun ammunition chute: the metal part, 
4 separate stamped pieces riveted together, appears at 
right. First step: chute fabricated from flat sheet, using 
vulcanized fibre and rivets to hold separate sheets together 
(center). The redesigned part (left) is formed from C- 
Stage laminate in two pieces riveted together. 5-—-Am- 
munition box formed entirely from C-Stage phenolic lami- 
nate. 6—Same material forms a 30 caliber ammunition box 
showing sharp radii bends at bottom and ends. 1—Fixed gun 
case and link ejection chute fabricated from 4 parts (left), 
then formed in one piece with scarfed joint (right) from C- 


Stage phenolic canvas base laminated sheet. 8%—Cable 


guard, compass mounting bracket and trim tab link fairing. 
Formed C-Stage phenolic laminate replaces aluminum 














OFFICIAL PHOTOGRAPH, ARMY AIR FORCES 


— than sound—725 miles per hr. or 12 miles per 
min.—that’s the record two daring Army test pilots 
established by power-diving with Republic's super-speed, 
super-powered high altitude fighting plane, the Thunderbolt. 
Here is an almost unexplored aerodynamic horizon and speed 
frontier attained as a result of an excellent integration of 
design, engineering construction, and the utilization of the 
most modern technical knowledge, equipment and materials. 
Even the comparatively small percentage of plastics materials 
which contributes to the structure represents an achieve- 
ment, for the structural soundness of the entire unit bears 
testimony to the efficient functioning of each minute part. 

The plane itself, built to stand terrific stress but designed 
for split second maneuverability, is a snub-nosed brute 
powered by a 2000 h.p. Pratt & Whitney 18-cylinder radial 
engine, which with the aid of a turbo-supercharger and with 
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an installed oxygen supply for the pilot, will rise to 40,000 
feet. It performs at more than 400 miles per hr., and has 
been known to dive at 725. From wing tip to wing tip, the 
P-47 measures 40 ft., °/1, inches. Distance between lowered 
landing wheel to the top of the four-bladed Curtiss propeller 
is 12 ft. 4 '"/\, in., and the distance between landing gear 
wheels is more than 14 feet. Eight .50-calibre machine guns 
are mounted in the wings outside the sphere of rotation of the 
propeller. 

In numerous places throughout the Thunderbolt, plastics 
play major and minor réles, serving wherever they have 
proved that they can save weight, provide strength, and make 
possible rapid, economical production. Cockpit enclosures 
(except for the windshield) are of transparent methacrylate 
sheet, nameplates are of moided and laminated materials, 
handles and knobs are plastic, some of the pilot seats are of 
plastic-plywood, laminated and molded units serve as es- 
sential insulating equipment in countless instruments. For 
example, laminated sheet is employed in the engine cowl, 
where strong, flexible wedge-shaped sections serve as cowl 
flaps, thus keeping the air flow uniform as the metal cow! flaps 
open for cooling. 

One of the most unique uses for plastics is the cockpit 
ventilator pictured in Fig. 1, molded of a high acetyl 


1—Cockpit ventilator injection molded of Nile green 
cellulose acetate. Top to bottom: vent nozzle, assembled 
unit, two halves of body, extruded tube used in fastening 
device. 2—Machine gun rollers installed in plane wing 
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cellulose acetate. This ventilator has two main sections: 
the body or cockpit unit, which is a long elbow-shaped tube 
and the cockpit vent nozzle, a shorter straight tube which 
dovetails with the body of the unit at right angles. The vent 
tube lies along the floor of the cabin and conne¢ts with a 
duct which is an integral part of the leading edge of the wing. 
This induces air into the vent tube but the air supply can be 
cut off by closing a metal shutter within the duct placed 
at the point where the fuselage meets the wing. The vent 
nozzle stands upright, parallel with the pilot’s legs, so that 
he may kick the nozzle either backward, forward or straight 





F up in order to direct cool air wherever he desires it. 
3 The body of the piece is injection molded in two halves, 
each haif produced in a 30-sec. cycle on an 8-oz. press at 
22,000 p.s.i. pressure. To assemble the halves, they are 
held together by clamps in a vertical position and then 
cemented by pouring acetone along each seam with an eye- 
dropper so that the acetone flows smoothly down the molded 
grooves which form the edges. A small extruded plastic 
tube, '/,. in. in diameter cut to 2'/,-in. length fits into the 
cylindrical end of the cockpit vent acting as support through 
0 which a pin is placed in order to fasten the nozzle section to 
- the body. 
. The cockpit vent nozzle is produced in a single-cavity 
d injection mold over a core which naturally forms the tube. 
The material is ejected right over the core which slides into 
en the mold. When the mold is opened, the core is lifted out 
* and the nozzle slipped off. 
" The plastic assembly weighs 1.14 Ib. complete and replaces 
a complicated welded aluminum unit which weighed 1.62 
“ pounds. The latter also proved more expensive because it 
took twice as long to produce, due to the highly skilled labor 
" required and the elaborate finishing and assembly. The 
_ plastic pieces are rapidly secured from machines operated by 
“ previously untrained girls, require no finishing other than 
:. the removal of the sprue and 200 complete units are turned 


f out 24 hours after molding. 
Incidentally, the color of the piece is a Nile green to match 
most of the painted surfaces inside the cabin interior, and 


: the plastic will stand a lot of rough wear—even from the 

| pilot’s No. 12’s—and won't chip, dent or split. 

a The same molder produces cellulose acetate machine gun 
rollers (Fig. 3) which feed the ammunition to the guns 

t mounted in the wings. These are made in two sizes, 10 of 


1 each injected in a 20-cavity mold on a 35-sec. cycle. The 
only finishing required for the rollers is removal of the gates 


3—Injection molded acetate rollers which feed ammunition 
to guns mounted in wings. 4—Covers for wing tip lights 


are formed from transparent acetate sheet. 5—Plugs used 
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in communications system, insulated with cellulose acetate 
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by tumbling. The plastic rollers replace machined metal 
pulleys which were heavier and considerably more costly, 
and which did not match the plastic rollers in abrasion re- 
sistance, toughness, and smooth, permanent finish. 

Cellulose acetate reaches from wing tip to wing tip-—not 
a continuous line, but in the form of protective covers for 
wing tip lights (Fig. 4). These lightweight, transparent 
sections formed from .101-in. thick sheeting have a hard sur 
face, can be wiped clean with a damp cloth. The plastic 
light covers are triangular in shape but rounded to conform 
with the contours of the wing. 

This same plastic supplies both inner and outer insulation 
for small plugs used in communication equipment, which 
are supplied to Republic by the U. S. Army Signal Corps 
(Fig. 5). The cap or shell is capped cellulose acetate tubing, 
the separator shown in the cut-away section (second from left) 
is machined from cellulose acetate rod. These plugs, about 
2 13/,, in. long and '/, in. in diameter, have been produced 
of phenolic resins and hard rubber, but the manufacturer re- 
ports that cellulose acetate works best on high speed machinery 
because of its machinability, and because it is easier on tools. 

Still another and extremely interesting plastic replace- 
ment planned for the Thunderbolt will eliminate an expensive 
metal unit. Not yet in production at this writing, we 
understand, this piece, an anchor-shaped cellulose acetate 
butyrate assembly, will serve as a windshield defroster. 

Here in the newest Army fighter, aviation engineers have 
found and are continually looking for new ways in which to 
utilize the unique properties which plastic materials present. 
And as long as aviation engineers maintain the policy that 
has made the justified reputation of American airplanes—that 
of continually improving and altering design in order to 
take advantage of new knowledge, techniques and actual 
combat experience—we can expect that plastics will be 
found worthy for many jobs for which they alone are suited. 






































Credits—Material: Lumarith. Molders: Cockpit vent, machine 
gun rollers—Pyro Plastics Co.; Plugs—W. A. Sheaffer Pen Co. 
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Spare lamp box 


With a myriad of illuminated instruments and tiny lights 
to be kept in working order, the big bombers must be equipped 
with extra bulbs to replace any which may be put out of com 
mission, Thirty-seven of these fit inside a sturdy, compact 
molded plastic box, constructed to accommodate a maximum 
number of bulbs and at the same time to protect them 
adequately, Replacing a complicated and heavily insulated 
metal assembly, the plastic unit consists of a molded cover 
and base, assembled with a unique hinge arrangement and 
padded with three strips of sponge rubber. The latter 

















Proower 


“Seeing is believing’’ is the slogan of engineers testing 
aircraft radio and electronic equipment under conditions 
duplicating the stratosphere 7'/,; miles up. In the past, 
using test chambers constructed of metal with heavy, low 
visibility glass windows set at infrequent intervals, this has 
meant repeated shifting and remounting of the apparatus 
under test to permit complete observation of results. 

It was a bomber nose into which radio apparatus was 
being installed that gave engineers of the radio equipment 
company the idea for a new altitude test chamber built of 
transparent acrylic sheet which would permit complete 
testing by several engineers in a single operation. Cone 
shaped, about 4 ft. high and 5 ft. in diameter at its base, this 
chamber is made from sheets 7/, in. thick reinforced with 
heavy but transparent ribs. 

An air-tight seal is obtained by fitting a heavy platform, 
arranged for mounting radio apparatus under test, with a 
ring of soft rubber. The transparent cone then is lowered 
until its base rests on the rubber ring. Air is withdrawn 
by a high-speed vacuum pump which causes the outside 
atmospheric pressure to force the chamber down into the 
rubber ring to create a perfect air seal, 


Credits— Material: Plexiglas. Fabricated by Rohm & Haas Co 
for RCA Victor Div., Radio Corp. of America 


fit into three sections, separated by bars molded right into 


the base and held in place by a sheet of laminated phenolic 
fabric sheet which, fastened to the base by 6 drive screws, 
forms the bottom of the box 

Both cover and base are molded in single cavity molds 
on a semi-automatic press; molds are operated alternately 
and a complete box is obtained every six minutes. Wood 
flour-filled phenolic is used for both cover and box, and the 
latter incorporates, in addition, a high-impact, macerated 
canvas phenolic compound introduced into the mold as a 
second loading in and around the back of the box for re 
inforcement of the hinge sections. 

The hinge lug on the cover is molded with two flats. The 
female portion of the hinge in the bottom has a °/j¢-in. di 
ameter hole approximately */, in. long into which is as- 
sembled a spiral wound spring and a round metal rod about 
'/, in, long. The spring acts to force the small rod against 
the flats on the hinge lug, thereby holding the cover fixed 
in either an open or closed position, and eliminating the need 
for any additional clips or fastening devices. 

The unit is light in weight—cover is ‘/;, oz. and the box, 
12.25 ounces. Each of the holes is constructed like the 


actual socket into which the bulb fits when in use. 


Credits—Material: Dures and Coltwood. Molder: Collt's 
Patent Fire Arms Mfg. Co. Design and assembly, Glenn L 
Martin Co 
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DEVELOPMENT. 
Map and dala case 


Low-pressure molding technique, one of the plastics 
industry's brightest war children, makes possible a new 
lightweight map and data case for aircraft. This plastic 
unit weighs approximately 1 lb. and is reported to have 
exceptionally high impact strength. The box is made of 
bootleg duck (durable cloth formerly used for lining the 
insides of rubber boots), impregnated with low-pressure 
phenolic resin whose fast curing time is accelerated by the use 
of a catalyst. The box is produced in a single-cavity mold, 
under 150 to 250 p.s.i. pressure. 

The cover of the box is made from enameling duck and 
manufactured in the same fashion as any other high-pressure 
laminate, except that it is gap-molded in order to produce a 
hinge; that is, strips of the laminate are not touched by the 
mold and remain uncured as shown, thus providing a flexible 
section which can be bent. This eliminates the necessity for 
assembling a separate hinge, reduces cost and production time. 
The cover is riveted to the box with 5 tubular rivets. These 
5 rivets and 6 metal grommets are its only metal parts. 

In addition to its economy, great strength and ease of 
manufacture, the box possesses the unique properties which 
phenolic resins can impart—resistance to weather, chemicals, 
acids, solvents, heat and moisture; it can be wiped clean. 
Manufacturer: Daystrom Corp 


Credits—Resins: Catavar 





Marhing plates 


Just as every U. S. service man wears a dog tag, so each 


piece of equipment used by the armed forces customarily 
carries some sort of nameplate. Many of these identifying 
plates, formerly made of metal, are today manufactured of 
plastic materials. One large producer of plastic nameplates 
for Army and Navy equipment has developed a process of 
applying lettering by heat fusion, employing a brass embossing 
plate on preheated thermoplastic sheet stock—a method 
which obviates the use of expensive dies. The company’s 
output includes nameplates, instruction plates, caution 
plates, direction plates and dials for Army and Navy air 
craft, mechanized equipment and Naval vessels. 

The type of plastic material used and its treatment depend 
upon the application, and upon the required resistance to 
high and low temperatures, chemicals, humidity, salt spray, 
gasoline, alcohol, coolants, oils, greases and in some cases 
acids and solvents. Among the thermoplastics to which the 
embossing process has been applied are cellulose acetate, 
cellulose acetate butyrate, vinyl chloride-acetate, ethyl 
cellulose and nitrocellulose. Most of these have heat re 
sistance up to 175° or 200° F. In applications where higher 
resistance is required, the thermosetting plastics are em 
ployed, including phenolic laminated paper base materials, 


linen and canvas base phenolics, and ureas 

Plates are supplied to varying specifications with regard 
to tensile strength and flexibility, some being quite rigid 
while others are very flexible. Some have exacting require 
ments as to ability to withstand punishing shock and vibra 
tion, All plates are given special chemical-resistant coatings 
to meet special requirements. The majority have a black 
base with white lettering, although in some cases colors and 
contrasting colors are used, both for the base and for the 
lettering. For some Army requirements the lettering is 
fluorescent, phosphorescent or radioactive. 


Credit: Nameplates by Burkhardt Co 
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The future of product design 


by PETER MULLER-MUNK* 








NLESS we are satisfied to live blindly from day to 

day, we must constantly analyze our position at 
the present to prepare for the problems of the future. 
Peace and war are not two isolated and disconnected 
states. The rain of the bombs over Pearl Harbor was 
anticipated by those that fell on Spain in the years pre- 
ceding 1941. The shape and duration of the coming 
victory and peace are already forecast in today's enlarged 
production and in the demands of global strategy. It is, 
therefore, not idle to try to look at the past and find in it 
the germs of the present—and in the present, those of 
our future. Certainly, war is not an end in itself, as the 
Fiihrer proclaims, but the terrible price we must pay to 
gain control over the, peace for which we are fighting. 
We cannot permit ourselves to drift from our unprepared- 
ness for war to a peace for which we are equally un- 
prepared. The stakes are too high. This is the time for 
us to appraise our procedures and policies to discover the 
rules which will govern them tomorrow. 

The industrial designer of today lives and works in a 
period of adjustment, of inquiry into his status and of 
high hopes for his future. His problems are quite natu- 
rally related to those of industry because the future of 
industry is his own future. I believe that a discussion of 
design and design practice is not merely a selfish disserta- 
tion of limited interest, but a very vital search into the 
pattern of industrial management and manufacture. 
Industry and design cannot live without each other and 
will continue to be bound together by their mutual need. 
If we can find the answers to the questions surrounding 
design we will also begin to lay down certain precepts for 
those perplexing industry. Here are three simple ques- 
tions which must be answered: 


* Product Designer and Associate Professor of Industrial Design, 
Carnegie Institute of Technology. 


1—Herbert Hartman has designed a mobile canteen for 
factory workers which invites inspection and purchase 








1. What was the status of design before Pearl Harbor? 

2. What permanent changes, if any, is the war having 
on design? 

3. Under what conditions may the designer operate 
after victory? 

The period before Pearl Harbor was mainly dominated 
by a slow groping for professional standards and by the 
vices and virtues*of competition. Industry discovered 
that the designer was a practical tool through which to 
win the consumer's favor. The designer contented him- 
self mainly with injecting ‘‘style” into the products of the 
engineer and the public accepted ‘streamlining’ as the 
hallmark of modern appearance. Plastics were among 
the favored materials of the designer, partly because of 
their real physical and visual qualities, and partly because 
of good salesmanship by the industry. By and large, 
industrial design concentrated on consumer goods and no 
very definite standards of accomplishment existed except 
those furnished by the sales department and the ad- 
vertising value of a designer’s name. 

Somewhat like unlimited gasoline for our cars and 
butter for our tables, design was to many of us an un- 
questioned byproduct of a “fuller life.’’ Nobody quite 
knew whether it was merely another ‘‘necessary’’ American 
luxury of peacetime competition, or whether industrial 
design was really a new profession essential to industrial 
progress. Here and there beginnings were made in serious 
thinking and attempts made at establishing tangible stand- 
ards of knowledge and performance. Some designers 
and a few educational institutions treated design as more 
than a “‘frill’’ and attempted to go beyond the shallow 
cult of “streamlining.” It is indicative of the public 
attitude that a lawsuit in the State of New York centers 
on the question of whether industrial design is to be 
interpreted as a business, in which anyone with enough 
luck or money could buy an interest, or as a profession 
based on definite fields of knowledge. 

The photographs on these pages illustrate some of the 
postwar design work done by students at the Carnegie 
Institute of Technology. Figure 2 offers to the executive 
of the future an office desk which is light, clean, easy to 
assemble and simple to move. The filing cabinet which 
supplements it puts personal files within easy reach and 
provides an additional flat surface on which folders can be 
spread out. Its pivoted correspondence trays can be 
pushed aside when not in use. 

The wide, deep desk well allows plenty of knee and foot 
room, and charwomen will have no difficulty in keeping 
the floor beneath spick and span. Also in the interests of 
cleanliness is the location of the ashtray, which guards 
against unfortunate desk-top conflagrations. All wiring 
for telephone, office intercommunication, dictaphone, etc., 
is concentrated in a control panel at the outer edge of the 
desk top. 

The drawers and the units into which they fit are of in- 
jection molded and extruded cellulose acetate butyrate 
and compression molded phenolic, and wiring panel and 
ashtray are also of butyrate material, molded by injection. 











2 
Molded plywood forms the desk supports. The desk top 
is of glass and some metal is used for braces and miscellane- 






































ous hardware, but otherwise the entire assembly consists 
of plastic materials. 

Factory workers can be served with maximum efficiency 
by the mobile canteen shown in Fig. 1. Packaged and 
loose edibles are in full view of the hungry customers 
through the transparent cellulose acetate windows, whose 
channels are extruded of the same material. Framework 


of the unit is laminated maple covered with resin-impreg- 
nated fiber pulp sheet material, and the wheels are molded 
of high impact phenolic. All knobs are of cast phenolic 





resins. 

A four-part lighting unit for both direct and indirect 
ceiling illumination which is easy to assemble and pleasing 
to the eye is shown in Fig. 3. A methyl methacrylate cr 
cellulose acetate reflector disk provides the direct lighting, 
while the indirect illumination is shed by a urea-formalde 
hyde reflector. The former has a sand-blasted area on its 
reverse side to catch the diffused light from the center cup, 
which is molded of urea-formaldehyde. 

Purpose of the gasoline pump (Fig. 4) designed for 
postwar manufacture is to afford access to automobiles on 
an arc as near as possible to 360°, and to reduce height to 
4'/, ft. so that the motorist can get a good look at the 
computer dials. The vinylidene chloride hose operates 
on an encased reel which pivots on a double axis, both 
horizontally and vertically. The length of the hose can 
thus be reduced from the present 14 ft. to 7 feet. The 
computer dials of transparent methyl methacrylate are 
sprayed on the reverse side and edge lighted. Molded 
phenol-formaldehyde forms the re-set crank and hose 
nozzle, and the spherical reel enclosure of this pump is 
of molded plywood. 

Plastics became almost the (Please turn to page 144) 


2—Phyllis J. Lester's office desk is light, clean, easy 
to assemble and move. Phenolic, butyrate and molded 
plywood are used. 3—A ceiling fixture with urea and 
acetate reflectors by Lt. Mark Sink. 4~—-Efficient 
gasoline pump designed by Cadet James G. Balmer, Jr. 























Pilots of the Chance-Vought Corsair, speedy Navy fighter 

can see that everything’s under control through plastic 
wheel-shaped handles. Controls for rudder tabs and ailerons 
are manipulated with the aid of molded plastic wheels (inset) 
which permit a clear view of the dials and directions over which 
they are mounted. Smooth, durable, these plastic wheels are 
injection molded of Lucite or Tenite II, two at a shot, by Water- 
bury Button Co. Scalloped rim permits a firm grip for steady 
action. Close-up of the instrument panel shows these wheel 
handles in position 


») Developed to replace aluminum floats for Shand and Jurs 
@ Co.'s automatic gages for gasoline and oil storage tanks, 
these tubes are of Panelyte. The end pieces are molded from 
Bakelite in 2-cavity molds and affixed to the tubes with Catalin 
cement in the shops of American Molding Co. Four of these 
laminated phenolic tubes are clamped together, much like a raft, 
to form one complete float 


3 “Enemy planes approaching.”” Our aircraft must be in the 

air in a matter of minutes. To insure that their spark plugs 
are ready for instant duty, Champion Spark Plug Co. ships them 
sealed at both ends with Lumarith plastic caps. These shields, 
which protect the plugs against dust and thread damage, are 
molded in 16-cavity molds by Peerless Molded Plastics, Inc., in 
a 30-sec. cycle with an injection pressure of 1000 p.s.i. The 
molds are interchangeable so that any of the three sizes can be 
produced in any one mold 


Tiny little thumb pricks, yet upon these firing pins can 

depend the success of a military offensive. As essential to 
certain types of shells as the explosive and fuse, the pin has a 
shaft of metal alloy molded solidly into a head of tough medium 
impact Durez. Globe Tool & Molded Products Co. does the 
molding of these phenolic pins 


h Ruggedness is a prime requisite in equipment used by the 
®? Army Air Forces. The rim of Tenite II molded by American 
Molding Co. for Douglas Aircraft Co., Inc., not only imparts 
strength to the wheel but its ribbed surface improves the grip. 
Molded in two halves in single-cavity molds, the rim is then 
cemented over the six-spoke steel wheel 










With the outbreak of war, manufacturers of household equip- 
ment converted to war work. Having undergone this transi- 
tion, Nafional Pressure Cooker Co. has on hand a limited assort- 
ment of stock Textolite handles and thumb screws capable of a 
wide variety of uses. These phenolic parts are molded by 
General Electric Co. with inserts of cadmium plated steel 


™ With the home once again the center of America’s social 

life, indoor games are enjoying a phenomenal boom. Darts, 
an old and true favorite, recently underwent a face lifting to 
meet Government weight requirements. In redesigning darts, 
vanes were stamped from variously colored sheets of Pyralin and 
the head plugs fabricated of the same plastic. Innovation 
Products finds this change in material has increased the rate of 
production and prolonged service, since adhesion of needle to 
cellulose nitrate plug is stronger and the vanes less easily broken 


) The public got its first glimpse of a large quantity of liquid 

CO, through Lucite windows placed in both ends of a 
miniature, mechanically refrigerated storage tank by Cardox 
Corp. The tank was part of a recent National Safety Congress 
display. The l-in. thick methyl methacrylate windows were 
unaffected by this chemical, used to discharge fire-quenching 
“dry ice”’ 


y In the race against time, these combination terminal lug 
e) insulators and wire markers are substantially speeding the 
assembly of wiring. Developed by Irvington Varnish and Insu- 
lator Co. from short lengths of extruded Vinylite tubing, these 
simple pieces are marked with appropriate letters and numerals, 
eliminating need of extra wire identification at the terminal 


connections 
| Planting time in America this second spring of the war 
is a serious venture. To assure our Victory gardeners a 


minimum of seed wastage, Wood Necessities, Inc., have developed 
““Grow-Aid” to cover the soil until the seeds have sprouted. But 
it is the plastic window, made by Flex-O-Glass Mfg. Co., that does 
the work. This material, a cotton mesh laminated on both sides 
with Lumarith, acts as a transparent blanket, keeping out the 
cold and heavy rain yet transmitting the ultraviolet rays of the sun 
















































PLASKON for 
P.C. Soda Cup Holders... 


Plaskon soda cup holders now are in action at PX soda 
fountains and soft drink counters all over America! 


Plaskon Grade 2 Urea-Formaldehyde is used in molding 
these holders for many reasons. Breakage of more fragile 
materials, with its attendant dangers and constant replace- 
ment costs, largely has been eliminated by this new use of 
versatile Plaskon Grade 2. Service to fountain customers 


is greatly speeded. 
The cup holders are extremely durable, for Molded Plaskon 


Grade 2 Compound can withstand sharp blows and falls, 
and cannot dangerously shatier or splinter. Easy, thorough 
washing; high maintenance of sanitary standards; and 
economy are other important requirements met by Plaskon 
Grade 2 Urea-Formaldehyde in this application. 


Plaskon Grade 2 offers resistance to water, washing com- 
pounds, and common organic solvents. It is entirely tasteless, 
odorless and inert. The hard non-porous surface is impervious 
to oils and greases. The surface lustre and polish may be as 
high as desired, and moldings are completely resistant to 
staining, rusting, and corrosion. 


Both Plaskon urea-formaldehyde and melamine-formaldehyde 
are available for high-priority war work. Our experienced 
technical men will give you valuable assistance in the 
adaptation of Plaskon products to your present wartime 
needs and peacetime planning. 


PLASKON DIVISION 


LIBBEY *OWENS*FORD GLASS COMPANY 
2121 SYLVAN AVE., TOLEDO, OHIO 
Canadian Agent: Canadian Industries, Limited, Montreal, P. Q. 


PLASAON 


TRADE MARE HEGIS TERS 


MOLDED COLOR 
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Army 
foot 


tubs 


“All policemen have 
big feet” and all 
soldiers have tired 
ones! Plastic foot 
tubs filled with fun- 
gicidal solution keep 
their feet in good, 
healthy condition 


by LEE T. BORDNER* 


HE saying that “an Army travels on its stomach” may 

be metaphorically correct, but any member of Uncle 
Sam's infantry forces will be glad to supply a much more 
literal—and considerably more colorful—version of how he 
covered that last twenty miles! Even with our motorized 
equipment, a soldier must be able to walk from 10 to 30 miles 
a day, day after day. In order to do this, his feet must be in 
perfect condition, and consequently Army and Navy medical 
officers have established certain rules to protect the health 
of their men’s feet. 

One of the most common foot diseases is athlete's foot or, 
as it is known to the medical profession, epidermophytosis 
or dermatophytosis. This disorder, which is exceptionally 
widespread, is usually transmitted in places where many per- 
sons walk unshod, such as floors in shower and locker rooms, 
swimming pools, bath houses, and so forth. If the con 
dition is neglected, infection may appear, causing annoying 
pain and requiring several weeks to cure. Dr. Douglas G. 
Prehn, of the U. S. Navy Medical Corps, reported in the 
Journal of the American Medical Association (August, 1938) 
that in a survey of 1500 men on 11 ships, 92 percent were 
found to have the disease in its early or more severe stages. 

Service medical officers, knowing that cleanliness and 
sanitation are requisites to the health and morale of a first- 
class soldier or sailor, have stipulated that our various serv- 
ices be provided with such equipment as delousers, clothing 
cleaning units, portable showers, etc. To prevent athlete's 
foot, medical authorities specify the use of foot tubs contain- 
ing fungicidal solutions in camp showers and bathrooms. 


* Sales manager, Eclipse Plastic Industries. 
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When a soldier’s feet are immersed in a tub containing these 
solutions, fungi on the skin are killed and the feet are immune 
from fungus infection. 


Development 


The problem of supplying the Army with foot tubs was 
assigned to the Quartermaster Corps. Under usual con- 
ditions, this assignment would have been a simple one, as 
rubber foot tubs have been used for this purpose for years. 
The use of scarce rubber, however, was prohibited, and metal 
tubs will not withstand the various solutions used to combat 
this disease. After considerable research and exhaustive 
tests, it was found that a cellulose acetate butyrate plastic was 
a practical material from which to fabricate the tubs. 

The next step was to design a tub which could be practically 
molded and which would withstand the physical conditions 
to which it would be subjected. As one of these tubs has to 
serve a number of soldiers, it had to be tough enough to take 
plenty of abuse but at the same time be so designed that its 
price would be economical. To overcome these problems, 
Quartermaster research engineers called in plastics engineers 
from material and molding companies and requested that 
they work with them in developing a plastic foot tub. The 
consensus of opinion as a result of these meetings was that 
an oval tub 22 in. X 16 in. X 6 in. would be a practical size. 
Wall thickness of the sides was specified as '/s; in. and of the 
bottom as */;,inch. The tub was designed with ribs around 
the flange to maintain uniform sections and to increase the 
strength at this point. Sufficient draft was allowed on the 
sides to ensure quick ejection from the mold (see Fig. 1). 
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Specifications 





After fully considering all the problems involved in the 
production and use of a plastic foot tub, tentative specifica 
tions for it were drafted by the Engineering Department of 
the Quartermaster Depot. These specifications covered 
two types and sizes of foot tub—a new oval shape and the 
old rectangular form. The rectangular form was included 
so that molds formerly used for the manufacture of rubber 
foot tubs could be utilized if practical. One of the oval 
tubs which was specifically designed for plastics and which is 
discussed in detail in this article is shown in Fig. 2. 

The material specified for the foot tub was cellulose acetate 
butyrate plastic with suitable plasticizer, free of coarse 





granular particles and capable of withstanding the action of 
each of the following solutions under normal usage 


3 percent solution of calcium hypochlorite 





3 percent solution of sodium 
10 percent hydrochloric acid solution 
20 percent solution of sodium thiosulfate 


The color was specified to be black or any other dark, 
solid, non-variegated color, and the surface of the tub was 
required to have a high luster or a smooth satin finish ob 


COURTESY ECLIPSE PLASTIC INDUSTRIES 












tained by buffing or otherwise. The weight of these tubs was 


specified as 3 Ib. 2 oz. with a plus or minus tolerance of 4 oz., 
up to 4 Ib. 4 oz. with a 6-oz. plus or minus tolerance 

The tests to be made on specimen tubs taken at random 
from each shipment were quite severe. The fact that these 
tests were passed with room to spare will probably reveal 
new uses for thermoplastic parts of this size which were for- 
merly put aside as impossible or impractical. Following is a 
brief summary of the test procedures and tests made on 
these plastic foot tubs 


Tests 


Tensile strength test—Flat test specimens cut from the sides 
or bottom of the finished tub shall have an ultimate tensile 
strength of 3000 Ib. to 4000 p.si. The elongation at ultimate 
strength shall be from 45 to 53 percent. The specimens shall 
be tested at 70° to 80° F. and approximately 65 percent rela 
tive humidity. The specimen shall be conditioned at this 
temperature and humidity at least 3 hr. prior to testing 

Test specimens shall be dumbbell-shaped, measuring 
approximately 4 in. long by '/, in. wide. Edges of the test 
specimens shall not be cracked or chipped and shall be 
finished smooth with No. 000 (Please turn lo page 140) 


1—The plastic foot tub is removed from the semi-positive, semi-automatic compression mold, which is heated 
and cooled by alternate circulation of steam and cold water through channels cored directly into the mold. 
2—Oval foot tub molded of tough cellulose acetate butyrate is resistant to chemicals, and won't warp, bulge 
or otherwise deform under hard usage. 3—Section of cavity for foot tub shows the large number of cores 
needed to heat and chill the mold to make possible the comparatively rapid cycle at which it is being run 
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1-——-Light, inexpensive floats now used on military planes will be available for civilians after the war. 2—The float’s top 
skin is a single piece of plastic-bonded plywood, glued to the skeleton in a specially designed jig. No nails are used 


Seaplane floats go to war 








equipment—plastic-bonded plywood floats—to war. 
For the past year, numerous departments of the Air Forces 
have been endeavoring to secure small, light planes, equipped 
with float gear, for liaison and observation work in the various 
theatres of operation. However, due to the critical metal 
shortage, it was not possible to divert for floats the type of 
material customarily used for such equipment. 

For over a year prior to Pearl Harbor, the engineering 
department of the Heath Co., manufacturers of aircraft 
components, had been developing plastic-bonded plywood 
floats for the light plane field. The high cost of the metal 
type of float and the popular demand for float-equipped 
planes led the company to investigate the use of this equally 
light but less expensive material. After extensive experi- 
ments, these floats were perfected, and the Civil Aeronautics 
Administration tests were passed with flying colors. The 
aviation industry had another new product, designed for 
practical and economical use by the private pilots of the 
nation. Along came Pearl Harbor and the activities of the 
private pilot and small operator were so severely curtailed 
that it looked for a time as if this new product would have to 
be shelved until after the war. On the contrary, however, 
a tremendous military need for these floats has developed. 

The company's engineers designed a semi-monocoque type 
of float, with the plastic-bonded skin taking part of the 
weight load. It was amazing to see 6385 lb. of lead weights 
piled high on a float that weighed less than 70 pounds. In 
forming the structure, very few brads or nails were used. 
Stringers and gussets were held in place with speed clamps 
which were removed after a short drying period. 

In applying the top skin—a single piece of plastic-bonded 
plywood over 14 ft. long and 40 in. wide—a special type of 
jig was used, A large steel frame was built and a heavy steel 
trough having the same curvature as that of the top of the 
float was fastened into it. After the top skin was placed in 
the jig, the skeleton with the glue already applied to the 


jens Army Air Forces have sent the latest seaplane 


outer framework was set into the skin. A tfuss was then 
placed on this assembly and hydraulic jacks put into operation. 
After 4 hr. in this jig under 800 Ib. pressure, the float was re 
moved, the skin permanently fastened to the skeleton without 
the use of a single nail. This method of assembly serves two 
purposes: it avoids the wind resistance caused by outer 
obstructions such as heads of nails, and it presents no problem 
of nails corroding out, due to the action of salt water. The 
bottoms of the floats are set in place with nailing strips which 
are removed after the glue is dry, and the few holes so created 
are filled in. 

The use of plastic-bonded plywood gave the float a larger 
displacement but less weight than the metal type, which 
made it more practical from a military standpoint. Since it 
is common practice to carry a great deal of essential equip- 
ment on these planes, they are often overloaded. The extra 
buoyancy given by the plywood floats permitted planes to 
carry extra weight without suffering tardy take-offs, and 
also made them safer while taxiing in the water. With four 
watertight bulkheads in each float, a plane can remain on the 
water with two of them damaged in each. 

Many questions as to the sturdiness of the plywood float 
as compared to the metal types were answered when the 
company test pilot flew a plane off a snow-covered airport and 
gave many demonstrations of take-offs and landings without 
damage to the floats. Another matter that merits considera- 
tion is the ease with which floats can be repaired. Should one 
become damaged when the plane is away from its base, the 
pilot can put some aircraft dope on the damaged part, tear up 
a handkerchief and place over it, apply another coat of dope 
over the cloth, and wait only 30 minutes before taking off 
again. Permanent repair of such damage is a simple matter, 
too. It is necessary only to cut out the damaged section, 
bevel the edges, insert a picce of plywood well daubed with 
glue, and let it set for 4 hours. The patch will make the 
float as good as new. 


Credits— Material: Plaskon urea-formaldehyde resin glue. 
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HEN American bombers first appeared in the European 

war theatre, the young Supermen of the Luftwaffe 
brashly took after them in their Messerschmitts and Heinkels, 
anticipating a lively killing. The big fellows, flying in ma 
jestic formation, did indeed look like easy targets—and on 
their way down, the Nazi masterminds had scarcely enough 
time to figure out just what had gone wrong! 

Responsible for the abrupt demise of many a promising 
Goering disciple who so summarily attacked the newcomers 
was his unhappy underestimate of their defensive armament 
Well able to look after themselves are U. S. bombers, many of 
them protected by power-operated revolving gun turrets. 
Gunners in these turrets, either perched atop the fuselage or 
hanging beneath it, can in an instant swing into covering po 
sitions and direct at their attackers a continuous burst of 
fire from their heavy-calibre machine guns. 

In designing revolving turrets one of the major problems 
was that of connecting them to several electrical power, radio 
and telephone circuits and providing them with an unfailing 
supply of oxygen. If we had followed the German approach 
to this problem, we should have had a very simple device, for 
it is an established fact that the German 88 mm. mobile ar 
tillery has power transmitted to its revolving gun turret by a 





or gun turrets 





slack length of multi-circuit cable which carries power, radio 
and telephone circuits. This method, however, has one 
dangerous drawback which has lately proved disadvanta 
geous in the African theatre of war. According to reports, the 
revolving platforms on which these guns are mounted can 
make approximately 1'/, turns, after which they must “un 
wind” because the power cable becomes tight and prevents 
the turret from revolving past this fixed limit 

Imagine, if you will, a machine gunner in one of our Flying 
Fortresses whose turret has been equipped with power trans- 
mission cables similar to the German 88-mm. installation. 
Several enemy planes attack. He has manipulated the turret 
in one direction until it has reached its turning limit. Then 
an enemy fighter maneuvers just out of the area which the 
gunner can cover with his guns in this position. These guns, 
therefore, cannot be brought to bear on their target until he 
revolves his turret in the opposite direction through nearly a 
fullturn. It is very easy to see why the turrets on American 
planes were designed to perform unlimited revolutions 

The power transmission unit which makes continuous re 
volving possible has fundamentally two major parts: a stator 
(shown assembled in Fig. 1, left) which is permanently fas 


tened to the main body of the plane, and a rotor (Fig. 2) 


1—Because of the heavy wall sections and numerous deep draw sections, transfer molding was used for the phenolic stator 


shown assembled at left. This part of the power transmission unit is fastened permanently to the main body of the plane 
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which is permanently attached to the rotating turret. The 
various electrical circuits which are stationary in the main 
body of the plane are connected to the stator by means of 
standard Cannon connector plugs. Each circuit from the 
male portion of these plugs is permanently wired to the brush 
assembly, which is clearly seen in the assembled unit (Fig. 1). 

Two views of the rotor are pictured in Figs. 2 and 3. Cut- 
away section at the right of the assembled unit shows the 
metal slip rings which are molded as an integral part of the 
unit. This assembled rotor is made up of two parts which 
butt together, one part containing 5 slip rings, each con- 
nected electrically to binding posts as shown in Fig. 3. A 
second part makes use of 7 slip rings, each connected electri- 
cally to pins forming the male portion of a special Cannon 
connector plug. The section of the rotor containing the 7 
slip rings is the power side and the section containing the 5 
rings is the radio and telephone side. 

The two rotor units are assembled together by means of a 
threaded metal pipe which screws into the threaded insert 
which can be seen in the cutaway section of the rotor. Before 
assembling these rotor sections, a thin metal disk is placed be- 
tween the two halves. A hole through this disk permits pas- 
sage of the pipe. After the pipe is tightly screwed in place, 
the metal disk, grounded through the pipe, makes up one 
section of the shielding which protects the radio and tele- 
phone circuits from any interference or static which might be 
set up from the power circuits. 


Molding the units 


The accuracy which was necessary in molding these two 
rotor units, plus the fact that the connections between each 
slip ring and its binding post or pin terminal were molded-in, 
made this job one of great difficulty. Due to the weakness 
of the connections between the slip rings and the pin terminals 
and binding posts, it was practically impossible to make use 
of compression molding; and even with the much easier flow 
characteristics made possible by transfer molding, the prob- 
lem of holding these weak wires accurately in place was very 
great. The mold for the large rotor consists of a chase con- 
taining a pair of splits and top and bottom plates which form 
the ends of the rotor and carry the core piece. This mold is 
used in a 100-ton flatbed press with a separate transfer pot 
and plunger. An injection pressure of approximately 7000 
p.s.i, is exerted on the medium impact phenolic material, and 
with this pressure the mold cavity is easily filled. A produc- 
tion rate of approximately 25 to 30 pieces per 8-hr. shift is 
normally a long molding cycle. However, a relatively small 





percentage of this time is taken in the press, the greater part 
of it being “bench time’’ needed for installing the inserts and 
stripping the part from the mold. 

The small rotor is molded in the same manner and in the 
same type of press, but due to the simpler construction and 
smaller number of inserts, the production is approximately 35 
pieces per 8-hr. shift. 

Although these pieces are extremely complicated there are 
very few finishing operations, as the parts merely require flash 
removal, buffing and the drilling and tapping of one or two 
holes. It is necessary, however, to silver plate the slip rings 
after molding. 

Because the case or stator portion of this unit (Fig. 1) has 
very heavy wall sections and numerous deep draw sections, it 
was decided to transfer mold this part as well. The two 
halves of the case are identical except that inserts are molded 
in one half and omitted in the other, which makes possible 
the production of both halves from a single-cavity mold. It 
is true that the bare insert pins mold 10 small holes in the half 
which has no inserts, but these holes are not objectionable in 
any way. Mold equipment consists of a single-cavity die 
which is designed to operate semi-automatically in an angle 
press. The mold is held shut by the side ram, which exerts a 
pressure of 225 tons, and the material is injected by means of 
a 75-ton vertical ram. The advantage of this type of set-up 
is that the area of the pressure pot does not have to be larger 
than the total projected area of the molded piece. Whenever 
parts with large projected areas are transfer molded in a flat- 
bed type of press, the clamping pressure between the mold 
halves is gained through the differential in area between the 
pot and the molded part. It can be easily seen, therefore, 
that single ram flatbed transfer molding has definite limita- 
tions which can be overcome only by having a separate ram 
for clamping. Approximately 40 heats per 8-hr. shift are 
produced from this molding set-up, which is approximately 
twice the production that would be possible by compression 
molding—that is, if the material tests with comparable ace- 
tone extractables. 


Finishing operations 

Several finishing operations are necessary to complete the 
two halves of this case. Holes must be drilled through the 
hinge lugs, and one half of the case requires two large holes 
to accommodate the male portions of the Cannon plugs. A 
groove is machined completely around the rim of both case 
sections, its purpose being to provide an undercut lock for a 
metal plating job. The entire outside surface of the cases is 


2—The assembled rotor con- 
sists of two transfer molded 
parts butting together, one 
containing 5 slip rings, the 
other 7 slip rings. The cut- 
away section at right shows 
a section of these metal 
rings which are molded as an 
integral part of the unit 
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metal plated. In Fig. 4, which picturés the interior of the 
unit, the difference in color between the plated surface and 
the plastic along the upper rim of the case clearly shows where 
the plating stops. It is along this line of demarcation that 
the plating locks into the machined groove. If these cases 
had been completely plated both inside and out there would 
have been no possibility that the plating might strip, but the 
insulating qualities of the phenolic material were necessary 
on the inside. Normal metal plating of phenolic surfaces 
has an adhesion of approximately 500 p.s.i. under direct 
tension. However, when the plating terminates in a sharp 
edge with no added grip, it is quite fragile and may start to 
peel away from the molded surface. 

After the plating operation, the two case halves are as- 
sembled by means of a metal hinge pin. The brush assembly 
and the two male halves of standard Cannon multiple-type 
pin connector plugs are assembled and wired to the terminal 
inserts which have been molded into place, with the exception 
of two high power leads which are carried directly from the 
brushes to the connector plug and soldered in place. Two 
half-moon sections of thin metal shielding are inserted in the 
molded groove in the case where they separate the 5 telephone 
and radio circuits from the 7 power circuits. Figure 1 shows 
the case at this stage of its assembly. 

Figure 4 shows the slot between the two rotor sections which 
accommodates the two half-moon metal shielding parts. 
These shields are grounded to the outside plating by means of 
a self-tapping screw which is screwed into the case from the 
outside and jams against and along the edge of the shielding 
plates on the inside. This problem of shielding the telephone 
and radio circuits from the power circuits was one of para 
mount importance and the neatness with which this has been 
accomplished shows the engineering ability and vivid imagina- 
tion of the designer. 

A special 90° street L is assembled on the pipe which as 
sembles the two halves of the rotor. A hole on the top of this 
L is then used to accommodate the stationary end of a gas 
tight swivel joint which is held in place with a small U-shaped 
locking lug fastened to the L. The swivel end of this gas 
tight joint, which is on the right of the housing in Fig. 4, has 
a machined groove which nests into cutaway sections of the 
case. The molded surface at the outer end of the large rotor 
half-rested in a cutaway section of the case (at the left in the 
photograph) acts as a bearing surface, permitting the entire 
rotor section to turn in the stator, or case. 

Figure 5 shows the unit completely assembled and ready to 
be mounted in the plane. The small pipe at the right delivers 
the oxygen, and the street L and large pipe at the left act as 
the shielded conduit for the 5 telephone and radio circuits. 
The connections from the 7 power circuits on the rotor are 
picked up by the special Cannon pin type plug. 

It is not often that a custom molder will undertake so com 
plicated a job as this one appears to be. While the molding 
problems are, of course, difficult, the actual molding is a small 
part of the completed job. This molder has taken on all the 
headaches inherent in so complicated an assembly and has 
come through with flying colors, thereby permitting the ma- 
chine gun turrets in our bombers to rotate without fear of 
reaching the limit. It is by such ingenuity in design and 
production that the United Nations give their fighting men 
the best that can be had in fighting equipment. 


Credits— Material: Bakelite, molded by Plastic Manufacturers, 
Inc., for Glenn L. Martin Co. Designer: George W. De Bell in 
cooperation with Glenn L. Martin engineers. Case plated by 
Metaplast Corp. 











3—-In this end view of the assembled rotor, § slip rings 
are shown connected electrically to binding posts. 4—At 
the right of the power transmission housing is the swivel 
end of the gas tight joint having a machined groove which 
nests into cutaway sections of case. 5—The small pipe 
at right delivers the oxygen; the large pipe at left 
acts as a conduit for telephone and radio circuits 
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Hydraulics in transfer molding 


by GEORGE W. De BELL* 





N transfer molding most molders think of hydraulic flow 

merely as a means of moving the molding material from 
the pot into the cavity. They seldom consider that the 
method of transferring the material from the pot to the 
cavity may have an appreciable bearing on the strength of 
the ultimate product or that the material may be degraded 
in quality during the transfer. 

Let us for a moment consider the fundamentals of the 
theory of hydraulic flow. Basically, the flow may be “‘lam- 
inar” or “turbulent.” In laminar flow, the molecular layers 
of the fluid are considered to slide over one another without 
disturbing their respective laminar boundaries. Laminar 
flow might be visualized as the sliding on each other of the 
individual sheets in a pad or paper when the pad is flexed. 
Turbulent flow, as the term implies, infers rapid agitation 
and co-mixing of the various molecular boundaries to such 
an extent that there is no smooth sliding of one layer on the 
other. 

An example of the two types of flow which is familiar to 
everyone is that of the common canoe paddle. If the paddle 
is moved edgewise, the water separates and comes together 
again without visible disturbance of the surface or of any 
particles which may be floating on it. This is an example 
of laminar flow. If, however, the paddle is moved rapidly 
broadside, a violent swirl is set up behind each edge of the 





* Consulting engineer. 
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paddle. This is a good example of true turbulent flow. 
Following this analogy, one can readily realize that much 
more power is consumed if the flow is turbulent rather than 
laminar. This is to be expected, as much higher local ve 
locities are set up in the fluid and, of course, the additional 
power necessary to produce these velocities must be con- 
tributed by the one wielding the paddle. 

Normally, when the word “‘hydraulics’’ is used, the average 
person thinks in terms of water, but the theories of hy- 
draulics are applicable not only to water but to any other 
fluid. When considering the application of hydraulic 
principles to the flow of fluids, one of the essential properties 
which must be taken into account is the viscosity. Water 
flows readily and has a low viscosity whereas other materials, 
such as very heavy oils and a majority of the plastics, have a 
high viscosity. If fluids of different viscosity are made to 
flow in identical pipes or channels the velocity distribution 
across the channels will be noticeably different. Figure | 
(A) illustrates the type of velocity distribution which might 
be expected in a fluid of low viscosity, while Fig. 1 (B) il- 
lustrates the velocity distribution which might be expected in 
a fluid of high viscosity. An inspection of these figures will 
show that while in both cases the velocity is zero at the walls 
of the channel, it approaches its maximum value much more 
rapidly in the case of low viscosity fluids than in the case 
of fluids with high viscosity. In other words, at a short 
distance from the walls of the channel the velocity is sub- 
stantially the maximum in the case of low viscosity fluids, 
while it is much less than maximum in the case of high vis- 
cosity fluids. 

Investigation of the hydraulic formulas for turbulence 
will indicate that it is much more difficult to set up turbulence 
in fluids having high viscosities than in those having low 
viscosities. This is due to the high damping factor attendant 
on high viscosity; and since most plastics are of the high 
viscosity type, turbulence will probably not occur unless 
the injection velocity is very high or the channel of such a 
shape that it will readily induce turbulence. 

All the impact type transfer molding materials are of the 
high viscosity type whether filled with flock or macerated 
fabric, and therefor. the velocity distribution in the sprues 
and runners is similar to that shownin Fig.1(B). Although 
the fiber lengths or particle sizes of the filler vary appreciably 
in commercially available materials, we may, without in- 
validating the theory, consider a plastic filled with individual 
fibers of constant length. If such a material with the fibers 
heterogeneously distributed is made to flow through a straight 
channel, the tendency of the previously mentioned velocity 
gradient will be to straighten out or orient the fibers so that 
they are all substantially parallel with the direction of flow. 
This action is illustrated in Fig. 2. At the left hand, or entry 
side of the figure, the fibers are unoriented, while at the 
right hand they have become aligned with the channel. 

For further clarification of this action let us consider a 
fiber which is aligned substantially crosswise of the channel 
with one end on the centerline of the channel and the other 
adjacent to the wall. Because of the velocity gradient, the 
end nearer the center will be moving at a faster rate of speed 
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FIG. 4 


than the end nearer the wall, and therefore there will be a 
tendency to straighten out the fiber and make it parallel with 
The forces acting on the fiber to 
produce this effect are transmitted to it through the viscous 
adhesion of the fluid, and the rapidity with which the fiber 
In other 


the axis of the channel. 


orients itself varies as the viscous adhesion varies. 
words, the oreintation will be much more rapid in a fluid 
having a high viscous adhesion. 

Let us now consider what effect varying the size of the 
channel will have on the fibers. 
the size of the channel from a diameter D, to a much smaller 
diameter D, in a length L. Since the fluid is substantially 
uncompressible, and since the same quantity must be flowing 
in all sections of the channel, the velocity of the fluid in the 
small diameter D, will be much higher than in the larger 
diameter D,. If we use the symbol V, for the velocity in the 
larger diameter and V,for the velocity in the smaller diameter, 
we arrive at the following relationship: 


. (D\3 
ro” vi (s)° 


In other words, the velocity varies inversely as the square 
of the diameter. It will be noticed in Fig. 3 that the fibers 
are much longer in the D, portion than in the D, portion. 
This is due to the rapid change in velocity tending to tear 
the fibers apart and thereby reduce them in length. 

To illustrate this action, let us now consider a single long 
fiber as it enters the tapered portion L. As the front end 
of the fiber enters the tapered portion, the increased velocity 
tends to exert a force on it through the viscous adhesion; 
and if the viscous adhesion is sufficiently high, then the 
forces will be of sufficient magnitude to overcome the tensile 
strength of the fiber and break it. Since in a given fluid 
the force exerted through the viscous adhesion is proportional 
to the rate of change of velocity and to length and diameter 
of the fiber, it can readily be appreciated that there is a far 
greater tendency to break long fibers than to break short ones, 
and a relatively abrupt increase in velocity is much more 
damaging to fiber length than a gradual one. In other words, 
if the distance L is long the force probably will not be of suffi- 
cient magnitude to rupture the fibers, while if the distance 
L is relatively short then the probability of fiber breakage 
is increased. 

Let us consider the pot and sprue as normally used in 
transfer molding. A cross section of such a typical pot is 
shown in Fig. 4. As the ram compresses the material, flow 
begins. The material adjacent to the sides of the pot must 
move inward and discharge through the sprue; and as the 


In Fig. 3 we have reduced 
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material approaches the sprue location it can readily be ap- 
preciated that its velocity materially increases. As it enters 
the sprue, a still further increase occurs because of the 
The effect of this rapid 
increase in velocity is to reduce the particle size or fiber 
length of the material as has been illustrated in Fig. 4. If 
the radius R of Fig. 4 is small, then the rate of change of 
velocity will be large and the damage to the material relatively 
great; and conversely if R is large, the velocity gradient (and 
therefore the damage) will be lessened. 

The effect of flow of material from the sides of the pot should 
not, however, be overlooked. As the material must all 
move to the center in order to get out the sprue, and as the 
flow area becomes progressively smaller as the center is 
approached, there is a tendency to produce a velocity gradient 
across the bottom of the pot. If the pot is large in diameter 
in comparison with the diameter of the sprue, then there will 
be greater danger of shredding the filler stock as it moves 
toward the sprue. In most designs of transfer molding dies 
the pot area must be larger than the parting line area of the 
product, and therefore it is not always possible to use a pot 
of small diameter in comparison to sprue size. But damage to 
the filler material can be minimized by being careful that 
the ram is not closed too rapidly, as the velocity gradient in 
the material is proportional to the rate of closing of the 
ram. 

Let us now consider the effect of expanding the size of 
the channel, as in Fig. 5. In this case, the velocity of the 
material reduces as the channel expands; and therefore 
instead of the fibers stretching out they tend to collapse or 
accordion, and rotate to a position approximately perpendicu- 
lar to the axis of the channel. Again let us consider a single 
fiber moving from left to right through the channel as de- 
picted in Fig. 5. In the straight portion D, the fiber is 
straight and parallel to the channel, but as the end of the 
fiber enters the tapered portion L it slows down because of the 
lower velocity, and the rear end (Please turn to page 148) 


difference in the net areas of flow. 
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Design suggestions for molded phenolics 


by MARK MAXWELL* 





OLDED phenolics, a type of thermosetting plastic, 

are manufactured from fabric, paper, or woodflour 
filler, impregnated with a synthetic phenol-formaldehyde 
resin and compressed under heat to form an insoluble, in 
fusable molded shape. 

Used for complicated shapes, large production quantities 
of either simple or complicated shapes, or for certain properties 
obtainable only in form molding, molded phenolics are now 
proving their worth in essential and diverse applications. 
Typical of present-day uses that require light weight, strength 
and stability of dimensions are: in aircraft, as control 
pulleys, bomb racks, and antennae masts; in seagoing craft, 
as large propeller shaft bearings and switchboard panels; 
and in factory crafts as roll neck bearings for the steel in- 
dustry, suction box covers for the paper industry, spinning 
buckets for the textile industry, chemical tubing for the 
processing industries, and gears, pump valves and piston 
rings for every industry. 

Phenulics are generally divided into two groups, laminated 
and molded. This article will be confined to a discussion 
of the latter. Three phases will be discussed: 1) what molded 
phenolics are, 2) when they are used and 3) how they are 
used. 


Composition and forms of molded phenolics 


The molded phenolic is made up chiefly of two general con- 
stituents, the filler and the resin. Additional ingredients 
are pigments, plasticizers and catalysts. 

The filler may be chosen from 5 different materials, namely, 
cotton fabric, glass fabric, rag or wood fiber paper, asbestos 
paper, or woodflour. After selection, the filler is saturated 
with a resin. 


* Micarta Engineering Dept., Westinghouse Electric & Mfg. Co. 


The resin used may be made by a synthetic combination of 
many different phenols with an aldehyde or ketone. The 
most favorable combination of properties is obtained, how- 
ever, in a resin made when phenol, cresol or xylenol is caused 
to react with formaldehyde. 

The filler and the resin are carefully chosen for the me- 
chanical, electrical and chemical properties it is desired to 
impart to the molded piece. The four forms of molded phenol- 
ics, separated in accordance with the state of filler used, 
are: 1) powdered, 2) laminated, 3) chopped or macerated 
and 4) a combination of laminated and macerated. 

The powdered form is composed of a mixture of powdered 
resin with woodflour or asbestos fiber. An advantage of 
this form is that the particles are finely divided and the 
molded pieces are small. Therefore cure time is rapid and 
production turnover fast. Disadvantageous, however, is 
the comparatively low mechanical strength which is caused 
by the lack of filler continuity. 

The laminated form is made of layers of resin-impregnated 
cloth or paper. Laminate molding is similar to straight 
laminating except that in the former the layers are cut to 
fit the contour of the mold. The advantage of filler con- 
tinuity gives to this form high impact toughness and desir 
able mechanical strength, superior to powder molded forms. 

Its disadvantage, except when fast cure resins and thin 
sections are used, is that laminate molding requires a longer 
time cycle per piece—a cycle sufficiently long to cure and 
also to cool the thicker sections for the prevention of blisters 
or air pockets. 

The macerated form is composed of resin-impregnated cloth 
or paper chopped into small squares from '/; in. to '/, in. in 
dimension. When it is found impractical to cut layers of 
material to fit the contour of the mold, macerate molding may 


1—Curve shows thermal effects on impact on a chopped heavy weave fabric 
molded phenolic. 2-—Stress-strain diagram of a representative grade 
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offer the. solution. When chopped material is compressed 
under heat in a mold of required design, the molded piece 
assumes its contours. Macerate molding does not own the 
inherent continuity of filler possessed by laminate molding, 
and so exhibits lower mechanical strength. On the other 
hand, more uniform strength characteristics are offered by 
the products of this form, and maximum directional strength 
may be obtained where needed. In common with laminate 
molding, macerate molding does not usually lend itself to 
rapid cure and cool molding cycles. 

The combination form is used where macerated material 
requires reinforcement. Then the incorporation of laminate 
sheets is found to add valuable strength. A suitable balance 
must be maintained because, although mechanical strength 
increases with larger particle size, intricacy of design is 
sacrificed. Similar considerations as to molding cycle apply 
to the combination as well as to laminate or macerate forms. 


When molded phenolics are used 


The decision to apply molded phenolics is made from two 
bases, the general and the specific. The basis is general when 
both laminated and molded phenolics may be applied and 
depends on their common physical and chemical properties. 
The specific basis covers applications for which molded 
phenolics are preferred to laminated. 

In general, either laminate or molded phenolic may be 
used at the following times: 

1) When electrical insulation is required, since they exhibit 
very high dielectric strength. 

2) When moisture and chemical resistivity is sought, be- 
cause they neither warp nor swell when covered by water, 
and they are not materially affected by weak acids, alkalis 
or organic solvents. 

3) When exposed to various conditions of heat and cold, 
because these thermosetting resins neither crack at —80° C. 
nor distort at +160° C. Tests show that tensile and com- 
pressive strengths increase below zero, while impact toughness 
increases at higher temperatures. 

4) When operating noise is to be reduced and machine 
vibrations dampened, since they own a resilience which tends 
to absorb severe vibrations and to cushion repeated shocks. 

5) Most important, when a combination of mechanical 
strength and light weight is sought, because they withstand 
high compression loads, pound for pound, better than steel; 
they flex well without fatigue failure, flexural strength being 
high and hysteresis low; and they resist hard impact blows. 
The average density is .05 lb. per cu. in., which indicates the 
lightness of material. 

In general, then, both molded and laminate phenolics are 
used when certain of the foregoing properties are needed for 
an application. The next decision is specific: when to use 
phenolics of the molded rather than of the laminate class? 

Laminate forms are made by heating compressed stacks of 
resin-treated material between flat plates or on round man- 
drels. Plates, angles, channels, rods, tubes and zees are 
produced which then must either be cut to a series of re- 
quired lengths or, if a curved piece is desired, be machined 
to proper shape. 

Molded forms, on the other hand, are molded directly to 
the desired shape by compressing the powdered or macerated 


3—Dimensions and tolerances in flash type mold. 4— 
Curve shows variation of close and commercial tolerance 
with piece thickness. 5—Figure showing right and wrong 
design for undercuts and sidewall drafts in molded piece 
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material in a heated mold designed to impart the proper shape 
to the finished piece. As a result, molded forms have three 
inherent advantages over laminated forms: 1) machining 
operations to fabricate each molded piece to required shape 
are not necessary, thus saving man-hours, money and ma- 
terial; 2) the surface of molded pieces is covered by the 
shiny, hard resin acting as a glossy and protective coating, 
while the machined surfaces of the laminate pieces do not 
possess this coating; and 3) maximum directional strength 
where needed may be more easily incorporated in the molded 
forms. 

Therefore, when a specific decision between classes must 
be made, molded phenolics are chosen over laminated: 1) 
when large production quantities of simple or complex form 
are required, making it costly or impractical to machine each 
piece to shape; 2) when the glossy and protective coating of 
the molded piece is preferred to a dry machined surface; 
3) when certain maximum directional strength is required. 


How molded phenolics are used 


As the first and most important step in the seiection of the 
proper molded phenolic, the requirements of use should be 
thoroughly established. If the finished piece must be re- 
sistant to water or to chemical solvents and vapors, if it is to 
resist high impact loads or possess good mechanical strength, 
or if it must insulate heat and stop the flow of electricity, 
these qualifications must be settled in advance. After 
these application requirements are clearly and completely 
defined, the commercial grade listing is examined to match 
properties and requirements and to select the most suitable 
grade. Following this, considerations of designs are applied 
and the product is processed through the three stages of 
manufacture. 

Six representative grades of molded phenolics are shown in 


6—Three right and wrong designs for fillets, ribs and 
radii. 1—Right and wrong designs for raised letters. 
8—Right and wrong design for holes and threads. 9—In- 
serts should be designed with a diamond knur! to prevent 
twisting or pulling out. 10—lInserts should not extend 
close to surface and should be designed to prevent flow 
of material into threads after molding. 11—Threaded 
inserts extending through or almost through piece should 
be avoided. 12-—Avoid exterior diamond knurls. Straight 


knurls give neater appearance and are less expensive 
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| Application requirements 





Micarta Grade No. 


1321 (tan) 
1345 (black) 


Good compressive strength; fairly low 
| moisture absorption; ordinary elec- 
trical characteristics; good impact 
| strength 
Examples: aircraft control quadrants, 
terminal blocks, bell cranks 
Best resistance to moisture; good com- 
strength; best dielectric 
intricate parts; 


1360 (tan) 
pressive 
strength; 
pact strength 

Examples: spinning 
liners, pneumatic pistons 

Best physical properties; 
signs; good resistance to moisture 

Examples: aircraft pulleys 

| Highest impact strength; good physi- 

sical properties 
Examples: clamps, housings 
| Best heat resistance; fair 
properties; low moisture absorption 
| Examples: collector 
| rings, line material, couplings 
| General-purpose material; best 


low im- 
rayon bucket 


simple de- 1377 (tan) 


199 (black) 


physical | 102 (brown) 


commutators, 


ap- | 165 (black) 
pearance; fair physical properties 


| 
| Examples: 


handles, knobs, cases 


Table I with typical applications and properties of each grade 
listed. Curves illustrating physical properties of two repre- 
sentative grades are shown in Figs. 1 and 2. The commercial 
grade best suited for a particular application should be chosen 
from such curves and charts. 


Design considerations 


When the molded phenolic is to be newly applied or when 
it is to be substituted for a material previously used, careful 
and experienced designing is necessary to prepare success- 
fully the projected application for production. This ‘“know- 
how” designing is now common knowledge among plastic 
manufacturers. It has evolved through years of experience 
with design problems involving dimensions and tolerances; 
undercuts and sidewall drafts; fillets, webs and ribs; letters, 
holes and threads; inserts and assembly. 

Dimensions and tolerances on molded pieces are interrelated 
since both are settled by the fixed mold dimensions and by 
the relative positions of the mold members. Using the ex- 
ample of a flash-type mold (Fig. 3) dimensions A and B of the 
part are fixed by the dimensions of the mold. Dimensions 
C and D, the flash thickness, are determined by the relative 
positions of the mating mold members. 

Tolerances are of two kinds: close and commercial. The 
commercial tolerance is used when possible because of lower 
mold cost. Tolerances for dimensonis A and B are fixed 
by the mold. The curve in Fig. 4 shows how these dimensions 
vary with piece thickness. For the C and D dimensions, 
dependent on the relative positions of the mating mold 


Base mate rial 


Chopped 
weave fabric 


TABLE I.—GRADE SBLECTION AND THE MECHANICAL AND ELECTRICAL PROPERTIES OF Srx GRADES OF MOLDED PHENOLICS 


Chopped heavy 
weave fabric 


Chopped heavy 
weave fabric 


Shredded fabric 


Long asbestos 12! 


Woodfiour 





fine 





| 


Shart 
thick, 
10 mm. 


‘ 


strength, 
i 


kg. load 


strength, Charpy, 


per in. notched 


mil 


Compressive strength, p.s.i. 
Brinell hardness 
J 


Moisture absorption 
Tensile strength 

Shear strength, p.s.i 
Flexural strength, p.s.i. 


lime test, 
ball and : 


Dielectric 
volts 


Impact 
ft.-lb 


~ 
to 
_ 


9,100 


= Max. operating temp., ° C. 
3 


to 
-- 
— 


6,000 29,000 | 10,000 


100 | 0.8) 5,800 | 30,000) 7,500, 9,800 1.2 100 «| 32-40 


= 


100 |} 2.3 30,000 9,700 10,200: 2.9 32—40 


100} 1.3 21,000 | 10,000 | 11,000 | 3.2 335 | 32-40 


6,000 | 23,000 | 10,000 | 11,000 1.2 200 48 


to 
u 


100 | 0.9 | 6,000 | 22,000 | 10,000 | 10,000 | 0.3 350 40 


members during molding, the following tolerances apply: 


Inches 
Readily molded short fiber materials, like 
woodfiour, short asbestos, mica, cotton 
flock and cellulose 008 005 
Longer fiber materials, like fabric, long 
asbestos, paper pulp and cotton cord O15 008 
Tolerances for dimensions C and D of 1 in. and over: 


The tolerances in the above table increase in direct proportion 
to the Example: 
basic dimension C 


basic dimension whken 1 in. and over. 


-— of 


materials. 
£020 


fibered 
.0O8 in, = 


in. of short 
The commercial tolerance shculd be 2.5 X 
inch. 

Undercuts and sidewall drafts should be designed to allow 
the pieces to.be easily stripped from the mold. It is more 
practical, however, to machine out undercuts after the 
pieces are molded for two reasons: 1) in laminate and macer- 
ate forms, the relatively poor flow characteristics do not allow 
full pressure in undercut sections, and result in a dry and 
rough appearance, and 2) it is difficult to extract from the 
mold a piece which contains abrupt changes in wall thickness 
(A) or undercuts (B) as shown in Fig. 5. Sidewall drafts 
on outside walls and interior recesses are designed with a 
taper of not less than 1° to facilitate the removal of the 
pieces from the mold. 

Fillets, webs and ribs are provided not only to improve 
the appearance but also to increase the strength of the 
molded pieces. Ribs on large, thin sections reduce warpage. 
Radii on both sides should be (Please turn to page 132) 
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Stock molda 


SHEET ONE HUNDRED THIRTY-TWO 


In limited quantities, household items such as serving trays and bowls, cookie set, and salad 


set are available for attractive premiums. 


Containers, having chemical resistance and limited 


moisture transmission properties are suitable for ink bottles, medical preparations, etc. 





1542. 


Large salad bowl, 10 1/2 in. diame- 
ter; 3 1/8 in. deep. Available in 
four colors: pearl, garnet, topaz, 
emerald 


Serving or hostess tray with deli- 
cately engraved decoration. Size: 
15 1/4 in. long; 9 in. wide; 1 in. 
deep. Available in emerald, to- 
paz, pearl, garnet 


1543. 


1544. 


1545. 


Oblong relish dish, 8 1/4 in. long; 
4 1/4 in. wide; 3/4 in. deep 


Individual cereal dish or salad 
bowl, in emerald, topaz, pearl or 
garnet. Is 5 1/4 in. in diameter; 
1 5/8 in. deep 


Four-piece bridge-set cookie cut 
ters in red, yellow, blue and green 
Diameter 2 5/8 in.; 1/2 in. high 


1546. 


1547. 


1549. 








Fork and spoon in assorted pastel 
shades. Is 10 3/4 in. long 


Black ink bottle, 1 3/8 in. diame- 
ter; 1 1/2 in. deep, threaded cover 


Black 2 oz. container, 2 3/8 in. 
diameter; 2 in. deep. Screw 


cover is bevelled around edge 


Black vial, 1/2 oz., is 3/4 in. in 
diameter, 2 1/2 in. deep. Has 


threaded cover of same material 


These items are available 
from stock without mold 
cost, provided that restric- 
tions on supplies of raw 
materials, etc., have not 
limited current production. 
For manufacturers’ names and 
addresses, write Stock Mold 
Dept., Modern Plastics, Chan- 
in Bldg., New York. N. Y. 
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by MAJOR F. B. FULLERT 


Engineering properties of plastics 


TECHNICAL SECTION 









pen paper deals with the tensile, compressive, flexural, 
impact and creep characteristics at 77° F. and 50 percent 
relative humidity of a few important plastic laminates with 
structural possibilities in aircraft. The properties are merely 
indicative, due to the limited amount of test data, and 
have been obtained from flat panels and from structural 
parts. The test specimens and procedure were made in 
a with those outlined in standard practice for 
the U. Army Air Forces and now formulated in Federal 
es L-P-406, entitled “Plastics, Organic; General 
Specifications (Methods of Tests).” 

The material, in general, was less than 1 in. thick and 
consisted of the following: 

A. Commercial high-pressure phenol-formladehyde sheets, 
Federal Specification HH-P-256. These, developed mainly 
for electrical properties but still possessing good mechanical 
properties, were tested early in the development program 
for plastics: 

Grade L—woven fabric less than 4 oz. per sq. yd. 

Grade C—woven fabric exceeding 4 oz. per sq. yd. 

Grade XX—paper base, 50 percent resin content. 

B. Material developed for mechanical or structural 
properties; 

1. Sheet materials: 

(a) Phenol-formaldehyde resin combined with cotton 
and glass fabric under high pressure and with 
high-strength paper under medium pressure (250 
p.s.i.). 

(b) Urea-formaldehyde resin combined with either 


no applicable specifications: 


glass or cotton fabric under low pressure (50 p.s.i.). 

2. Material from structural parts: 

(a) Flap and tab: high-pressure, fabric-filled phenol 
formaldehyde plastic. 

(b) Pilot seat: medium-pressure (approximately 200 
p.s.i.), fabric-filled urea-formaldehyde plastic. 

In general, the complete history is available relative to resin, 
pressure, filler, temperature and fabrication except for the 
commercial Grades L, C and XX. The mechanical proper- 
ties are presented in Tables I te-IV and stress-strain curves 
in Figs. 1 and 2 in the same general form as used for metals in 
ANC-5, “Strength of Aircraft Elements.’’ For comparison, 
data for heat-treated aluminum alloy are cited. 

A few comments on the properties are offered as follows: 

Tensile data and curves. The commercial grade materials 





* Pa presented at the ANC-Industry Conference, spraeaeed by the 
Army- —— Technical Subcommittee on Plastics, hel 
on Feb. 1943. 

t Air p Rng Materials Laboratory, Wright Field. 


in Philadelphia 


C, L and XX are about comparable in density but the paper 
base material, grade XX, is higher in strength. The special 
high-strength paper, although slightly heavier, has con 
siderably higher strength properties than the commercial 
grades. The glass fabric groups, in general, are much higher 
in density than the above group and may average either 
higher than, or about comparable to, the commercial grades 
and high-strength paper in strength. The difference between 
the glass fabric laminates is a function of the type of filler 
(see footnotes of Table I), the resin and the pressure. The 
materials from the structural components, although about 


1—Tensile stress-strain curves 
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aE 3 comparable in density to the commercial laminates, were 
0 ALLOY considerably lower in strength, irrespective of the pressure. 


On an equal weight basis, the phenolic glass fabric material 
is about comparable to aluminum alloy in ultimate strength, 
although lower in stiffness and elastic properties. The 
Bs PAPER Peal poeta ductility of plastics, as satngneed by percentage of 
j i elongation, is considerably below that of the aluminum alloy. 

/ GRADE Xx In the stress-strain curves of Fig. 1, a direct comparison of 
PHENOLIC the strength properties of the various plastics is readily made. 
/ GRADE L The scale for the aluminum alloy is reduced in order to keep 
PHENOLIC it on the same chart. Data obtained on plastics with gages 

/ f GRADE C of high precision and then plotted on large scales indicate 



































BO PHENOLIC an apparent straight line (modulus of elasticity) at the low 








j stresses. 
/ / Compressive data and curves. Attention is called to the fact 
that the data herein are not those obtained on block or 
/ B flatwise compression as used in the A.S.T.M. specifications, 
but rather those that are applicable to short and long columns 
/ as obtained on specimens with slenderness ratios from 11 to 
15. In general, the ultimate strength and stiffness are 
j . higher than in tension with the exception of the glass fabric 
types, which are considerably lower. The latter is a result 
/ of poor bonding, as the material delaminated or separated. 
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10 The blanks in Table II are due to the fact that tests were 





STRAIN-IN/IN made for the ultimate strength only as length was not suffi- 
-~> 0.002 cient to mount gages. The proportional limit and yield 
/ / strength were, in general, lower than those in tensile. Atten- 


SCALE FOR PLASTICS » 











tion is called to the fact that the elastic properties, at least 
to the yield strength, are more important than the ultimate. 
On an equal weight basis, the aluminum alloy is considerably 
2—Compressive stress-strain curves superior to the plastics. 
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TABLE I.—AVERAGE TENSILE PROPERTIES OF PLASTIC MATERIALS 











Proportional Proportional Elongation 
Specific limit, limit, Yield strength, Ultimate Modulus of _ before 
Material gravity Direction tangential 0.01% offset 0.2% offset strength elasticity fracture 
p.s.1. 
p.s.t. p.s.4. p.s.i. p.s.t. x 10-6 % 
Grade XX phenolic 1.34 Longitudinal 3,800 5,500 11,800 16,700 1.64 2 
Transverse 3,000 4,400 10,300 14,600 1.31 2 
Grade C phenolic 1.34 Longitudinal 2,600 3,700 8,200 14,700 1.23 2 
Transverse 2,300 3,300 6,600 9,600 1.0 2 
Grade L phenolic 1.34 Longitudinal 1,900 2,800 8,600 18,900 1.60 2 
Transverse 1,600 2,400 6,600 12,500 1.11 3 
High-strength paper, phenolic 1.39 Longitudinal 4,300 6,700 18,400 24,600 2.20 1.5 
Transverse 4,400 7,200 19,000 24,200 2.18 1.5 
45° 3,900 6,400 18,200 26,100 2.24 2 
Glass and cotton, phenolic® 1.64 Longitudinal 4,800 7,600 30,900 38,000 2.16 2 
Transverse 4,600 6,600 28,100 37,700 2.13 2 
Glass fabric, urea-phenolic?“ 1.74 Longitudinal 3,300 4,600 13,700 27,400 1.76 3.5 
Transverse 3,900 5,500 13,000 19,700 1.14 2.5 
45° 1,500 1,900 4,900 10,400 0.86 4 
Cotton, urea* 1.22 Longitudinal 700 900 2,500 5,100 0.56 22 
Transverse 600 800 1,900 6,900 0.53 ~ 
Flap; cotton, phenolic’ 1.28 Longitudinal 3,000 3,500 6,800 8,400 0.89 l 
Transverse 2,000 2,800 6,000 8,400 0.95 1-2 
Tab; cotton, phenolic’ 1.28 Longitudinal 1,000 1,600 5,000 6,100 0.81 2 
Transverse +? bed Soon 10,100 ee 2 
Seat; cotton, urea’ 1.40 Longitudinal 1,800 2,100 5,000 5,400 0.89 2 
Transverse 2,300 2,900 5,900 6,900 1.00 l 
Al. alloy 24S-T* SEES PECAN Suga sg ; 32,000 ¥ 40,000 62,000 10.5 15° 


ten Aap No. CO-68; Gass warp, muslin fill; thread count, warp 54/in., fill 12/in. 


a yo yde resin. 
Fiberglas fabric No. ECC-11-161; warp and fill; thread count, warp 29/in., fill 17/in. 

6 oz. canvas; thread count, warp 38/in., fill 24/in.; modified urea-formaldehyde resin. 

10 os. cotton duck; thread cong By 59/in., fill 32/in.; phenol-formaldehyde resin. 
Laminated phenolic, fabric base, weave. 

8.5 oz. cotton fabric; 30 threads per inch warp and fill; modified urea-formaldehyde resin. 
Minimum values, ANC-5, sheet material. 

Elongation after fracture. 
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TABLE II.—AVERAGE COMPRESSIVE PROPERTIES OF PLASTIC MATERIALS 


Proportional Proportional 











Specific limit, limit, Yield strength, Ultimate Modulus of 
Material gravity Direction tangential 0.01% offset 0.2% offset strength elasticity 

p.s.4. 

p.s.t. p.s.t. p.s.t. p.s.4. x 10~* 

Grade XX phenolic 1.34 Longitudinal 1,800 2,800 9,100 23,800 2.15 

Transverse 3,200 3,900 8,600 23,400 1.62 

Grade C phenolic 1.34 Longitudinal 2,500 3,200 7,100 27,800 1.60 

Transverse 2,500 3,200 6,600 27,500 1.20 

Grade L phenolic 1.34 Longitudinal 2,300 3,100 6,800 25,800 1.72 

Transverse 1,700 2,500 6,100 24,700 1.32 

High-strength paper, phenolic 1.39 Longitudinal 3,100 5,400 10,200 22,700 2.3: 

Glass and cotton, phenolic* 1.64 Longitudinal 26,800 2.36 

Transverse 22,900 2.31 
45° 18,200 
Glass fabric, urea-phenolic” 1.74 Longitudinal 6,600 
Cotton, urea® 1.22 Longitudinal 7,000 
Transverse 8,700 

Al. alloy 24S-T° 2.77 Longitudinal 30,000 46,500 . 10.68 


* Fiberglas fabric No. OC-63; glass warp, muslin fill; thread count, warp 54/in., fill 12/in 


+ Copolymer urea-phenol-formaldehyde resin 


¢ Fiberglas fabric No. ECC-11-161; glass warp and fill; thread count, warp 29/in., fill 17/in 


46 oz. canvas; thread count, warp 38/in., fill 24/in.; 
* Values from NACA Report No. 840 


Flexural or bending data. No curves are presented since 
they follow about the same shape and trend as the tensile 
and compressive curves. In general, the proportional limit 
is higher than that in tension or compression but the stiffness 
is about comparable to that in tension. The maximum 
stresses in bending are higher than those in tension except for 
the glass fabric materials which are lower, probably due also 
to the result of poor bonding properties. The aluminum 
alloy is still high on an equal weight basis. 

Creep and time-fracture data. This testing, which may be 
based on ‘tensile, flexural, torsion or compressive loads, 
consists of loading specimens of the same material under 
different stresses and measuring the amount of deformation 
(creep) at intervals of time as well as time to failure. Data 
herein are based on tension, as it involves direct and uniform 
stressing of the cross section as contrasted to bending and 
torsion. A considerable amount of creep and fracture-time 
testing has been conducted abroad and in this country under 
the various types of loading, tensile predominating. Plastics, 
in general, in contrast to metals used in aircraft structures, 
may deform under constant load at room temperature even at 
low stresses or may fracture at a relatively small percentage 
of the load sustained by the standard short-time tensile test. 


3—Creep of laminated phenolic material. 4—Creep of 


5—Tensile time-fracture tests 
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methyl methacrylate. 
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modified urea-formaldehyde resin 


The data on creep presented in Fig. 3 indicate that for the 
same stress the paper-base material develops less creep than 
the fabric-base material, both being fabricated under high 
pressure with phenol-formaldehyde resin. Also, the amount 
of creep increases with increase in stress. It will be noted 
that the greatest part of the creep occurs in the early stages 
(during 100 hr.), after which it is practically unchanged; 
also, that at a stress of approximately 10,000 p.s.i. or less, 


no failure has occurred up to 1400 hours. 
The curves shown in Fig. 4 for the methyl methacrylate 
are included to give a comparison (Please turn to page 130) 
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Improved heat-resistant methacrylate 


by G. M. KUETTELt 





— widespread réle of plastics in the war effort has 
done much toward accelerating the pace and widening 
the scope of plastics research. New plastics have been 
developed, and many have already made their appearance. 
Many of the “older plastics,”’ too, have been improved in 
answer to war time needs. One such improvement in the 
methyl methacrylate field has been the development of a 
molding powder capable of yielding molded articles that will 
withstand service temperatures 30° to 50° F. higher than 
the service temperatures of articles molded from currently 
available methacrylate powders. 

The methyl methacrylate molding powders are important 
members of the thermoplastic class of plastics. Their 
excellent transparency, good electrical properties, low 
specific gravity and ease of molding have resulted in their 
use in many important war items, such as gas-mask lenses, 
airport-marker lenses, blackout lenses, medical instruments, 
water filters and other articles. 

We classify a plastic as thermoplastic if an article molded 
from it can, upon application of heat and pressure, be softened 
and remolded to shape. The property of thermoplasticity 
carries with it its own compensations and its own problems. 
Ease of molding, adaptability to various molding methods 
and the ability of being heat-softened for purposes of re- 
molding constitute a few of the favorable aspects of the 
thermoplastic type of plastics. 

A disadvantage of the thermoplastics, which minimizes 
their use in certain fields of application, is the fact that they 
are softened by heat. For this reason, much research effort 


* This article is prepared from a speech delivered by Dr. Kuette! at the 
Annual Conference of the Society of the Plastics Industry held at Chicago 
Iil., May 14, 1943 (see page 55) 

¥ Technical Service, Plastics Div., E. I. du Pont de Nemours & Co., Inc 


1——-Two granulations of heat-resistant molding power: A, 


small-grained for compression molding; B, coarse-grained 
for extrusion or injection molding. 2—Effect of heat 
on tumblers molded from HM-119, HM-102 and HM.-113. 
3--Showing resistance to protracted dry heat in hot air 
oven at 212°F., of tumblers of injection-molded of HM-119 








3 


has been devoted to improving the heat-resistance of the 
thermoplastics, and considerable progress has been made in 
this direction. This paper presents results of comparative 
tests on a new heat-resistant methacrylate formulation and 
a general-purpose type of methacrylate molding powder. 
In many of the tests, boiling water or an equivalent oven 
temperature is used as a convenient means of evaluation 

The physical nature of the new heat-resistant molding 
powder is shown in Fig. 1. The material is available in two 
granulations, namely, a small-grained granular composition 
(A) adaptable to compression molding because of its low 
bulk density, and the coarse-grained material (B) adaptable 
to extrusion or injection molding conditions. The com 
pression powder, coded HG-19, and the injection or extrusion 
powder, coded HM-119, can be used in present injection, 
compression or extrusion molding equipment, with no change 
other than the necessity of using a die or a cylinder tempera 
ture approximately 50° F. higher than would normally be 
used in the molding of the general-purpose formulas HM-102 
and HM-113. It can be molded on the same cycles nor 
mally used, but the safe service temperature of the molded 
articles is from 30° to 50° F. higher than that of equivalent 
articles molded from the general-purpose types of metha- 
crylates. 

It should be noted’ that the tendency of a molded article 
to be distorted by heat, and the temperature at which such 
distortion develops, are influenced not only by the character- 
istics of the material of which it is made, but also by the 
strains which have been developed in it by its previous treat 
ment, and particularly by the technique and conditions under 
which it has been molded. Some considerations to bear 
in mind when attempting to develop the best heat-resistance 
characteristics in the molded article are cylinder temperature, 
size and location of gate and the thickness of the molded 
article. 

The effect of heat on tumblers injection-molded from 
the new heat-resistant and the general-purpose types of 
methyl methacrylate is illustrated in Fig. 2. The tumblers 
were made in a single-cavity die with a center gate. The 
molding conditions were: 
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Be 2 = ~ s >, 
Material ee m p.s.t sec. 
Heat-resistant (HM-119) 460 120 24,000 30 
General-purpose (HM-102) 400 120 15,000 30 
General-purpose (HM-113) 444 120 18,000 30 
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Tumbler 1 represents a HM-119 tumbler not subjected 
to heat. Tumbler 2 shows the results of boiling a tumbler 
made of this material for 10 minutes. This tumbler has been 
only slightly affected. Tumblers 3 and 4, molded from 
HM-102 and HM-113, are badly distorted with considerable 
decrease in height and development of deep folds along 
their sides. Tumblers were used as an extreme illustration 
of a long-flow thin-walled article. It must be remembered 
that at the present time the acrylics are not available for this 
use. 

The resistance of injection-molded HM-119 tumblers to 
protracted dry heat is shown in Fig. 3. Tumbler | is the 
unheated sample. The other tumblers were heated in a 
hot air oven at 212° F. for the following periods. Tumbler 2 
10min. Tumbler3—30 min. Tumbler4—60 min. Tumbler 
5—24 hr. The reasonable retention of dimensional shape 
over a period of 24 hours’ continuous heating at 212° F. 
indicates the protracted resistance to elevated temperatures 
of the new molding composition. 


TaBLeE I.—DIMENSIONAL STABILITY OF INJECTION MOLDED 
LENSES IN BOILING WATER 


Dimen- 
Diam- _ sional 
Composition Treatment eler change 
Heat-resistant formula in. ay) 
HM-119 Control 2.42 
10-minute boil 2.35 3.1 
General-purpose formula 
HM-102 Control 2.42 
10-minute boil 1.75 28 


Data on the effects of boiling water upon injection-molded 
heat-resistant lenses and the general purpose molded lenses 
are presented in Table I in terms of shrinkage in the direction 
of flow. The heat-resistant lenses decreased 3.1 percent in 
diameter, following a 10-min. boil, as compared to a 28 percent 
decrease in the lens molded from the general-purpose metha- 
crylate powder. These data show the superiority of the 
heat-resistant molded lenses. 

The property of improved heat-resistance is very clearly 
shown in Fig. 4, which portrays the effect of boiling water 
on extrusion-molded HM-119 rods as compared to the 
general-purpose methyl methacrylate composition HM-113. 
The top two rods represent the unheated samples. The mid- 
die two rods show the result of a 10-min. immersion in boiling 
water on the heat-resistant material and the general-purpose 
material. Note the decrease in length of the general-purpose 
rod and the curvature which has developed. The bottom 
two rods show the results of immersing the heat-resistant 
rod and the general-purpose rod in boiling water for 30 
minutes. Here again, the absence of dimensional change in 
the HM-119 rod is to be noted in contrast to the continued 
dimensional change of the general-purpose rod. 

Actual dimensional changes in the extruded rods pictured 
in Fig. 4 are shown in Table II. Even a 30-min. boil test 
failed to cause a change in length of the rod molded from 


4—Effect of boiling water on extrusion-molded HM-119 
rods compared to general-purpose methyl methacrylate 
composition, HM-113. 5—Tumblers heated at 212°F.: top 
row compression-molded of HG-19, bottom row of general- 
purpose methacrylate. 6—Illustrating comparative heat- 
resistance of injection-molded methyl methacrylate 
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7— Results of immersing test bars of HM-113, HM-102 and 
HM-119 in boiling water over a varying length of time. 
8—-Tests to determine the effect of dry oven heat, 212°F., 
were charted according to the material employed. 9 

Flow curves showing comparative flow properties of 
heat-resistant as compared to general-purpose formulation 
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the heat-resistant formulation, whereas the general-purpose 
formulation showed an 8 percent decrease in length fol- 
lowing a 10-min. boil, and a 14.5 percent decrease after a 
half-hour boiling period. 

Test data are incomplete with regard to the effect of di- 
ameter versus heat-resistance, or relative rate of take-off 
or molding tension. From the information collected to 
date, however, it is felt that the heat-resistant molding com- 
positions will open up new phases of application for extrusion- 
molded methyl methacrylates. 

The beneficial effects of the new heat-resistant methyl 
methacrylate formula are obtained in the compression- 
molded formulation which, as a matter of fact, is a precursor 
to the injection or extrusion composition. In Fig. 5, the 
top row shows a series of tumblers, compression-molded of 
HG-19 heat-resistant compression-grade methyl metha- 
crylate, that have been heated in air at 212° F. for various 
periods of time. The bottom row shows a series of tumblers 
of general-purpose methacrylate similarly treated. The 
pronounced distortional effects of the heat can be readily seen 
in the bottom row of tumblers. The center tumbler in each 
row has undergone a 10-min. test, and the tumblers to the 
extreme right in each row a 30-min. test. Side-wall ripples 
and unmolding in the base of the tumbler occurred to a much 
greater degree in the general-purpose compression material 
than in the heat-resistant material. 

Figure 6 gives one more illustration of the comparative 
heat-resistance of an article injection-moided from heat- 
resistant methyl methacrylate. The top lens represents 
the control, that is, the unheated sample, and the other two 


TABLE II.—DIMENSIONAL STABILITY OF EXTRUDED Rops IN 
BoILING WATER 


Dimen- 
Diam- _ sional 
Composition Treatment eter change 
Heat-resistant formula in. w/ 
HM-119 Control 5.00 
10-minute boil 5.00 0.0 
30-minute boil 5.00 0.0 
General-purpose formula 
HM-113 Control 5.00 
10-minute boil 4.60 8.0 
30-minute boil 4.27 14.5 


lenses, the results of 10 minutes’ boiling. It can be readily 
seen which of these two lenses was molded from the heat- 
resistant stock. 

To compare more completely the heat-resistance of the 
miethyl methacrylate molding powder composition with 
that of the general-purpose grade of methacrylate molding 
powder, a series of test bars was injection molded. The bars 
were '/,-in.-thick impact bars 5 in. long, '/s-in. thick impact 
bars 5 in. long and '/,-in.-thick strips 2.5 in. long. One set 
of each of these bars was immersed in boiling water for 10 
min., removed, and allowed to come to room temperature, 
and the distance between two previously etched lines was 
determined. The percentage change in length was cal- 
culated. A second group was immersed in boiling water for 
20 min., removed, cooled, and measured. Similarly, other 
groups were immersed for the various periods shown as 
abscissae in Fig. 7. The percentage changes in length were 
plotted as ordinates. The dimensional changes of the two 
general-purpose methacrylates, (Please turn to page 136) 
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Allyl-type cast resins and laminates 


by ALPHONSE PECHUKAS, FRANKLIN STRAIN and WILLIAM R. DIALt 











5 pm gap between the older common thermoplastics and 
thermosetting resins has been bridged by the introduction 
of new thermosetting compounds, such as C.R. 39. It is 
fortuitous that since the introduction of these compounds, 
materials based upon allyl alcohol have received the most 
widespread notice. Unfortunately, little can be divulged 
of the nature of these materials due to the imposition of 
secrecy orders. In general, the materials cure through 
catalysis by the same agents which activate other thermo- 
plastic resin-forming monomers and evolve no gas during 
curing. The properties of the finished polymers, however, 
particularly with respect to those of solubility and fusibility, 
lie more closely toward the older thermosetting resins than 
those of the thermoplastic materials. 

As can be readily appreciated, the resins based upon ally! 
alcohol comprise a broad family of chemical compounds dif 
fering from one another in specific properties but all possessing 
the characteristics of forming insoluble, infusible, resinous 
products through pure polymerization rather than con 
densation reactions. Parenthetically, it may be stated 
that a similar series of thermoplastic materials may be 
based on allyl alcohol but have not received much prominence. 
The group of materials studied thus far covers a wide range 
of reactivity and hardness, strength and flexibility of finished 
polymeric substances. Through adjustment in the chemical 
structure of the basic materials, these variations may be 
introduced to emphasize any particular property of the 
finished resin which may be demanded. One of the products, 
C.R. 39, represents an average picture of this family today. 
In general, three forms of these substances may be dis- 
tinguished: 

(a) the monomeric form and its polymerization products, 

(b) transparent castings, and 

(c) laminates prepared through the impregnation of 

fibrous materials, followed by polymerization of the 
monomer. 

In general, the thermosetting monomers are clear, colorless 
liquids of relatively low viscosity which are soluble in most 
organic solvents but virtually insoluble in water. The 
monomers are stable at ordinary temperatures and may be 
stored for indefinite periods without substantial change if 
provision is made for eliminating excessive heating and 
contamination from outside sources. Upon heating in the 
presence of a catalyst these monomers increase in viscosity 
and pass into a syrupy, but not particularly tacky, stage. 
Upon continued heating a weak, friable gel is formed. This 
weak gel further hardens to produce hard, infusible, insoluble, 
substantially colorless solids. The polymerization process 
proceeds without the evolution of water, ammonia or other 
by-products. As can be readily appreciated, this property 
of the monomeric material allows the casting of transparent 
sheets free from the striations usually encountered in the 
casting grades of the condensation polymers. 

In considering the reasons for the preparation of a thermo- 

* This article is prepared from a speech mted by Dr. Pechukas at 
the Annual Conference of the Society of the stics Industry, Chicago, IIl., 


May 13, 1943 (see page 55). 
t Columbia Chemical Div., Pittsburgh Plate Glass Co. 
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1—-Heat distortion of synthetic resins 


setting transparent material, it is obvious that the drawbacks 
of the common thermoplastics, low solvent resistance and 
distortion or flow under ambient and continued high tem- 
peratures, may be eliminated through the use of the thermo- 
setting compounds. There are certain properties of the 
thermoplastic materials which should be preserved in a 
thermosetting transparent material and these are clarity of 
vision, resistance to abrasion, resistance to crazing, low 
weight, good aging characteristics and formability in the 
cured state. In the light of these requirements for trans- 
parent sheets, we may examine the allyl resins, as typified 
by C.R. 39, in comparison with an ideal material and the 
plastics now on the market. The clarity of C.R. 39 trans- 
parents is fully equal to that of the common thermoplastic 
types, since again a casting process is used for the production 
of these materials and no striations due to variations in 
polymerization are encountered. There is a slight yellow 
edge color in C.R. 39 which, however, does not influence 
the clarity of vision or total light transmission obtainable 
through sheets of any thickness now commonly employed. 
No evidence yet has been obtained for the crazing of C.R. 
39 when held under stress, whether the sheets be exposed to 
solvent vapors or not. An all too common defect in some 
thermoplastic glazing materials, this phenomenon has never 
been encountered under any condition of use of transparent 
C.R. 39. The solvent resistance of C.R. 39 and its analogs 
appears to be that which may be predicted from the knowledge 
that the transparent material is a thermoset rather than a 
thermoplastic substance. Data obtained upon solvent 
resistance of this material as compared with a typical cast 
methacrylate were presented in a previous article.’ 

The abrasion resistance of the thermoset materials in this 
family appears remarkably high, although these resins 
can be sanded, cut, etc. When abrasion is studied as a 
function of mar resistance, C.R. 39 appears to be superior 
to any resinous material investigated. There are two types 
of abrasion which may be considered: the rubbing or mulling 


1 “New Thermosetting Compounds,”” Mopern Piastics 20, 88-90, 120, 
122 (Oct. 1942) 
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Tasie I.—Properties or C.R. 39 Monomer 





Tank life 

Boiling point 

Temperatures normally en- 
countered during cure 

Odor at room temperature 

Viscosity at room temperature 


Over 4 months 
160° C. (320° F.) at 2 mm. Hg 


70° to 115° C. (160° to 240° F.) 
Practically none 

Water, 1 centipoise 

C.R. 39, 15 centipoise 
Glycerin, 494 centipoise 


type, as tested by the Taber Abrader, in which case C.R. 39 
requires 30 to 40 times as many revolutions of the abrasive 
wheel to equal the marring of cast methacrylate to the point 
of failure for glazing purposes, and the falling emery type, 
which is more typical of abrasion due to windblown particles. 
In the latter case, C.R. 39 appears to be 8 to 12 times as 
abrasion resistant as the common cast methacrylates. 

The low weight property of plastics in general is maintained 
in transparent C.R. 39, the polymer showing a specific 
gravity of 1.32 as compared with 2.5 for glass. The strength 
properties are in the range for most of the thermoset materials 
and at normal temperatures tensile strengths are slightly 
lower than for those of the thermoplastic type. The shock 
resistance of C.R. 39, however, compares favorably with the 
shock resistance of other transparent glazing materials.‘ 

As indicated previously, some degree of formability 





should be necessary for most types of resineus glazing ma- 
terials. In Fig. 1 are shown the curves typical of A.S.T.M. 
distortion measurements obtained by imposing a load upon a 
suspended bar of the plastic material. It will be noted that 
C.R. 38, one of the allyl resins, shows a distortion curve 
similar to that obtained for a thermoset resin of the usual 
type. For thermoplastic materials, such as cast metha- 
crylate, the distortion resolves itself into a plastic flow. It is 
this property of plastic flow which allows the thermoplastics 
to be formed into curved shapes at elevated temperatures. 
In considering the curve for C.R. 39, it will be noted that, 
whereas a similar great deflection over a narrow temperature 
range is evidenced, a maximum distortion practically independ- 
ent of temperature is reached. Thus, one would predict 
that C.R. 39 would be capable of being formed despite the 
fact that practically no plastic flow is evidenced. That the 
distortion is not accompanied by any great degree of plastic 
flow is evidenced by the fact that if the load be removed while 
the plastic material is hot the distortion will practically dis- 
appear. A sheet of material may be shaped while hot, in 
which case it is stressed and then cooled to freeze this def- 
ormation. Some spring-back is, of course, present but there 
is little tendency to lead to the initial flat state of C.R. 39 
sheets if the formed materials are maintained in a very light 
frame. The degree of formability of C.R. 39 does not ap- 
proach that of the common thermoplastic types of ma- 
terial, due to the virtual absence of plastic flow. Limited 


TABLE II.—PuysicaL Properties oF Cast ALLYL RESINS AND LAMINATES BONDED WITH ALLYL RESINS 


Property C.R. 10 C.R. 38 C.R. 39 C.R. 41 
CAST RESINS 
Barco! hardness 49 45 21 0 
Barcol cold flow 2 4 11 
Flexural strength, p.s.i. 12,000 12,000 9500 880 
Piexural modulus, p.s.i. 680,000 380,000 300,000 4900 
Compressive strength, p.s.i. 23,600 27,050 22,100 3000 
Impact strength, unnotched 
Izod, [t.-lb./in. 0.9 1.0 2.1 6.7 
Water absorption: 
24 hr. at 25° C., % 0.2 0.3 0.2 0.8 
168 hr. at 25° C., % 0.3 0.6 0.8 1.9 
4hr. at 100° C.,% 0.7 0.8 0.7 2.8 
LAMINATES WITH NO. 360 COTTON SHEETING 
Longi- Trans- Longi- Trans- Longi- Trans- Longi- Trans 
tudinal verse tudinal verse tudinal verse tudinal verse 
Barcol hardness 49 45 31 0 
Barco! cold flow 3 6 3 7. 
Tensile strength, p. s. i. 10,400 5700 9500 5400 10,500 6200 5800 2200 
Flexural strength, p.s.i. 15,600 P 17,800 8600 16,900 Ris 5900 5600 
Flexural modulus, p.s.i 570,000 150,000 620,000 ‘ 150,000 350,000 
Compressive strength, p.s.i 22,100 39,600 29,500 12,300 
Impact strength, notched Izod, 
ft.-Ib./in. of notch - 0.9 2.0 1.2 2.0 1.3 4.0 2.9 
Water absorption 
24 hr. at 25° C., % 0.6 0.8 1.2 4.5 
168 hr. at 25° C., G% 1.5 1.9 2.9 6.4 
4 br. at 100° C., % 1.2 1.5 3.0 5.7 
LAMINATES WITH eEcc-11-148 FIBERGLAS 
Longi- Trans- Longi- Trans- Longi- Trans- Longi- Trens- 
tudinal verse tudinal verse tudinal verse tudinal verse 
Barco! hardness 58 41 39 0 
Barcol cold flow 4 5 5 ee 
Tensile strength, p.s.i. 39,600 37,500 40,700 37,300 39,200 34,400 27,400 18,500 
Flexural strength, p.s.i. its 21,600 _ 17,000 16,500 22,000 18,000 4200 4200 
Flexural modulus, p.s.i. 1,480,000 1,510,000 1,260,000 1,410,000 1,630,000 310,000 280,000 
Compressive strength, p.s.i. 50,900 52,200 25,400 
Impact strength, notched Izod, 
ft..b./in. of notch 14.8 14.2 16.7 15.7 16.2 16.0 13.6 12.9 
Water absorption 
24 hr. at 26° C., % 0.5 0.9 0.8 2.7 
168 hr. at 25° C., % 0.6 1.5 1.0 2.8 
4 hr. at 100° C., @ 0.4 1.5 0.8 2.8 
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TABLE III.—PuysicaL Properties oF Cast ALLYL RESINS AND LAMINATES BONDED WITH ALLYL RESINS 


























Property C.R. 38 C.R. 39 C.R. 39Bd C.R. 140 
CAST RESINS 
Barcol hardness 45 21 31 36 
Barcol cold flow 4 ll 8 4 
Flexural strength, p.s.i. 12,000 9500 20,100 13,200 
Flexural modulus, p.s.i. 380,000 300,000 471,000 330,000 
Compressive strength, p.s.i. 27,050 22,100 26,700 23,600 
Impact strength, unnotched Izod, ft.-Ib./in. 1.0 2.1 3.5 1.0 
Water absorption 
24 hr. at 25° C., % 0.3 0.2 0.2 0.2 
168 hr. at 25° C., % 0.6 0.8 0.7 0.5 
4 hr. at 100° C., % 0.8 0.7 3.5 0.6 
LAMINATES WITH ECC-11-128 FIBERGLAS 
Barcol hardness 49 47 
Barcol cold flow 4 4 
Tensile strength, p.s.i. 44,400 41,500 49,400 42,900 
Flexural strength, p.s.i. 23,800 22,000 28,700 24,400 
Flexural modulus, p.s.i. 1,950,000 1,750,000 2,080,000 2,080 000 
Compressive strength, p.s.i 55,300 60,000 63,100 58,000 
Impact strength, notched Izod, ft.-lb./in. of notch 23.2 23 24.6 20.0 
Water absorption 
24 hr. at 25° C., % 0.4 0.6 0.4 
0.9 1.0 


168 hr. at 25° C., % 


radii of curvature may be obtained in both simple and 
compound shapes. 

There are, of course, other special properties of this type 
of material which are more or less incidental to the properties 
to be considered for general application of a transparent 
material. For example, the burning rate of C.R. 39 is 
approximately one-third that of the cast acrylic resins. These 
materials have been reported as good photoelastic substances, 
since the sensitivity compares well with other materials, the 
fringes are more distinct and, of course, little optical creep 
is present. Other data on transparent C.R. 39 polymers 
have been published previously.’ 

One of the greatest interests in the new type of thermo- 
setting materials, as represented by the allyl resins, has 
resulted from the applicability of these products to the prepa- 
ration of non-structural, semi-structural and structural parts 
through the incorporation of fibrous fillers into the resin. 
One of the chief attractions for the laminators in this field 
of synthetic resins is the ease of manipulation of the com- 
positions in the formation of large and complicated shapes. 
Referring back to the polymerization of this type of sub- 
stance, it will be recalled that no volatile by-products are 
evolved during the curing of the resin. Thus, the materials 
are truly casting types and the only pressure necessary in 
laminating is that involved in keeping the plies of the various 
base materials in contact with one another. The low vis- 
cosity of the monomeric substances permits the complete 
impregnation of base materials with resinous products without 
the necessity of using solvents for carrying the resin to the base 
material. A paint brush technique employing the monomer 
is applicable and the materials appear to be ideally suited for 
bag molding techniques. At the present time these character- 
istics are of particular importance, since in a great many 
instances production runs of only a few thousand pieces are 
demanded. For the common high-pressure thermosetting 
resins, the manpower consumed in setting up large and com- 
plicated molds and presses may be far out of proportion to 
the value of the small number of identical pieces produced. 


With these materials, however, since simple molds constructed 
of papier maché, wood, concrete, and the like, may be used, 
many man hours may be saved when design changes require 
alterations of the particular parts. Since very large and 
complicated shapes may be made with a simple mold, fabrica- 
tion techniques can be simplified over those employed for 
metallic objects, and at the present time manpower, which 
is of great importance, may be saved in aircraft construction 
and the like. 

There are two phases of the application of these low- 
pressure thermosetting resins to the manufacture of lami- 
nated plastic parts which should merit consideration. First 
of all, the properties of the finished laminate are important, 
but the practical utilization of these resins is of equal im- 
portance. If these resins show merit in the production of 
laminated parts, it is obvious that the centralization of all of 
the phases of construction of these units, including the 
preparation of the monomeric material, the production of the 
laminated structures, the curing of these structures and the 
assembly of finished pieces, would be undesirable. The 
chemical producer is most suited for the production of 
monomers, while the resin molder, aircraft manufacturer 
and the like, is the logical producer of the finished laminates 
for application to current usages. In tailoring a low-pressure, 
thermosetting resin to fit these considerations, the stability 
of the monomeric material is of importance. The storage 
characteristics of the resins in their initial state must be 
appropriate for shipment and maintenance of stocks of 
resins without elaborate precautions to prevent losses due to 
polymerization. There are a great many compounds which 
would develop satisfactory properties in the cured state which 
should be eliminated on this consideration, since they are too 
active and may not be stored unless inhibitors which are 
difficult to remove are added to the material. The property 
of the allyl type of materials which is of great importance in 
this respect is the fact that these monomers may be stored 
practically indefinitely without change, and thus exhibit 
a very long tank life. At the same time the allyl family 
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Bonding strength, p.s.i 


appears to be capable of being readily activated to produce 
the polymerized material. 

Other practical considerations may be cited. Since most 
of the resins are irritating to the eyes and skin when in the 
monomeric state, a material which is relatively non-volatile 
is highly desirable to prevent losses of resin by evaporation, 
changes in composition due to storage, and approaching the 
boiling point of the monomer during polymerization. The 
latter would result in the production of a spotty material. 
Viscosity considerations must also enter. One of the chief 
advantages of the new resin is the low viscosity and easy 
penetration obtainable with these monomers. Paint brush 
techniques are thus applicable. If the viscosity of the 
material is very high, difficulty may be anticipated in im- 
pregnation without the use of solvents and difficulty may also 
be encountered in the solution of the polymerization catalysts 
which are necessary. The properties of C.R. 39 monomer, 
which is typical of the allyl materials considered in this 
paper, are given in Table I. 

Several important characteristics of the polymerized 
material must also be considered. Our experience has shown 
that in the production of laminated materials the choice of 
base materials is of utmost importance and that the 
influence of the particular resin used is secondary, except 
for very few characteristics. It is true, of course, that 
slight variations in tensile properties, bonding strength, 
etc., will occur from resin to resin to alter the arrangement of 
the desirability of materials slightly, but, in general, the 
most important properties of the finished laminates may be 
estimated from consideration of the properties of a base 
material and a few of the characteristics of the polymerized 
resin. In Tables II to IV are given the properties of a 
few base materials with various resins. 

Laminates prepared with C.R. 39 show an interesting 
characteristic in this thermosetting family, which has been 
mentioned before in connection with the fabrication of clear 
sheets of this material. Upon heating to elevated tem 
peratures it is possible to form sheets of the laminated ma- 
terials into simple and compound curvatures of limited 
radii. 

As with any new development, it is impossible to say that 
at the present time there has been developed in C.R. 39, 
or in any one of the allyl alcohol family of resins, the answer 
to all of the problems in the production of clear sheets, 
molded compositions or laminated structures. Many of 
the primary objectives have been satisfied but there are 
certain disadvantages as yet which should be mentioned 
for a clear understanding of the status of this field at the 
present time. The thermosetting materials of this type 
require relatively long cure times when compared with the 
ordinary molding type of thermosetting materials. The cure 
times are comparable to the casting grades of resins. The 
formability of the cured sheets is limited, although greater 
than that commonly assumed for thermosetting materials. 
Since these thermosetting compounds cure by pure poly- 
merization reactions, a great many substances inhibit the 
cure of such resins. In the allyl type, for example, polymeri- 
zation is inhibited by materials such as rubber, copper, 
mercury, water and the like. In certain specific applications, 
accordingly, these resins cannot be used where elements of 
rubber or copper are freely exposed to the curing material. 
One further point may be mentioned. At the present time 
the curing of the resins in contact with air is imperfect 
since air or oxygen exerts a marked inhibiting effect upon the 
polymerization. The defects (Please turn to page 138) 
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Cap and lapel insignia for the U. 5. Marine Corps 

are now injection molded of Tenite. This new ap- ) 
plication of plastic conserves valuable quantities of 
bronze and speeds up the production of these finely 

detailed emblems. 


Like the Marines themselves, Tenite is unexcelled 
in toughness. It withstands exposure to extremes of 
weather conditions in all climates and is virtually 
proof against distortion or breakage from hard blows. 





Tenite products are used by all the branches of our 
fighting forces. They include such articles as bayonet 
scabbards, ammunition rollers, bomber visors, safety 
lights for use at sea, and scores of parts for airplanes, 
ships, tanks and jeeps. A 28-page illustrated book 
on Tenite and its many uses will be sent on request. 
TENNESSEE EASTMAN CORPORATION (Subsidiary 
of Eastman Kodak Company), KINGSPORT, TENN. . 


Tenite Representatives ... New York, 10 East 40th St. Buffalo, 
1508 Rand Building. Chicago, 1564 Builders’ Building. Dayton, 
Ohio, 305 Third National Building. Detroit, 904-5 Stephenson 
Building. Leominster, Massachusetts, 39 Main St. Washington, 
D. C., 1125 Earle Building . . . Pacific Coast: Wilson & Geo. 
Meyer & Company—San Francisco, 15th Floor, 333 Montgomery 
St.; Los Angeles, 2461 Hunter St.; Seattle, 1020 4th Ave., South. 
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Engineering 


PROGRESS IN AIRCRAFT PLY- 
WOOD, 1041-1942. T. D. Perry. Aero- 
nautical Eng. Rev. 2, 7-16 (Feb. 1943). 
This is a review of the progress in aircraft 
plywood during 1941 and 1942. The 
topics include: 1) improvements in resin 
adhesives, 2) pressure requirements, 3) 
temperature applications, 4) scarf jointing 
of plywood, 5) continuous veneer splicing 
equipment and 6) impregnation of veneers 
and paper plastics. Plywood is being 
used extensively in training planes, gliders, 
cargo planes and combat planes. Molded 
plywood by the flexible bag process is 
finding wide use in compound curved and 
monocoque shapes where flat piywood is 
wholly inadequate. More than 25 fac- 
tories now have such molding equipment. 
The demand for flat plywood is taxing the 
capacity of uearly 100 factories. High- 
density and impregnated plywood are 
both finding growing recognition where 
hardness and strength are predominant. 
The use of radio frequency power for con- 
verting resin adhesives is extending 
rapidly. A candid appraisal of the situa- 
tion indicates the definite adoption of 
plywood where strength/weight factors 
and workability are dominant, of metals 
where extreme strength is needed, of fabrics 
and of molded plastics where these mate- 
rials are adequate. Thirty-six references. 


PLASTIC SAFETY DEVICES RE- 
DUCE ACCIDENTS. D. S. Frederick. 
Am. Mach. 87, 100-1 (Feb. 18, 1943). 
The use of machine safety guards made of 
transparent methyl methacrylate resin 
has resulted in a decrease in accident rates. 
Several applications are illustrated. 


PLASTICS AND PAPER. R. V. V. 
Nicholls. Can. Chem. and Process Ind. 
27, 122-4 (Mar. 1943). Plastics produced 
from wood products are discussed. These 
include the cellulose derivatives, the lignin 
resins, terpene resins, rosin and paper 
laminated plastics. The contributions of 
plastics to the paper industry are also 
discussed. Fifty-nine references. 


EFFECT OF FIRE-RETARDANT 
CHEMICALS ON GLUES USED IN 
PLYWOOD MANUFACTURE, J. M. 
Black, Dept. Agriculture, Forest Service 
Report No. R1427, 25 pp. (Mar. 1943). 
Yellow birch veneers were impregnated 
with the following fire-retardant chemi- 
cals: 1) monoammonium phosphate, 2) 


diammonium phosphate, 3) a mixture of 
2 parts diammonium phosphate and 1 
part monoammonium phosphate, 4) am- 
monium sulfate, 5) boric acid, 6) borax 
and 7) ammonium sulfamate. The veneers 
were bonded with 7 cold-setting and hot- 
setting urea-formaldehyde and phenol- 
formaldehyde resins and the shear strength 
of the resulting plywood determined. The 
effect of the fire-retardant chemicals on the 
pH was also determined. The chemicals 
made the veneers stiffer. The veneers 
treated with boric acid and borax were 
too stiff to run through a mechanical glue 
spreader. Borax, because of the high pH, 
was the only chemical which retarded the 
bonding of the cold-setting urea-formalde- 
hyde resinous glues. The results with hot- 
setting urea resin glues were poor except 
those with ammonium sulfate. Poor bonds 
were obiained in every case with the cold- 
setting phenolics. The bond . strengths 
obtained with hot-setting phenolics were 
poor with borax, boric acid and ammonium 
sulfate, and were fair with the others. 
The best results were obtained with hot- 
setting phenolics with veneers impreg- 
nated with monoammonium phosphate 
and ammonium sulfamate. In general, 
borax and boric acid caused the most 
trouble in attempts to get successful 
bonds, because of the high and low pH'’s, 
respectively. The resistance of all glues 
to water was decreased by presence of the 
fire retardant. 


Properties 


WATERPROOF GLUES. A. G. 
Knight. Wood (London) 7, 109-12 
(1942). The effects of moisture and micro- 
organisms on wood adhesives were deter- 
mined. Phenolic resin glues and all types 
of urea resin glues containing less than 
33 percent flour were unaffected by 
microorganisms. Casein glues and urea 
resin glues containing more than 50 per 
cent flour were affected. Attempts to im 
prove the resistance of urea resin glues ex- 
tended with 75 percent or more flour and 
casein glues by adding 0.75 to 2.5 percent 
of 8-naphthol pentachlorophenol or its 
salts or copper chloride failed to improve 
the durability of the adhesive. 


BRITTLE TEMPERATURE OF 
RUBBER UNDER VARIABLE 
STRESS. A. R. Kemp, P. S. Malm and 
G. G. Winspear. Ind. Eng. Chem. 35, 
488-92 (Apr. 1943). The temperature at 
which natural and synthetic elastomers 
fracture on bending depends on the rate 
of application and the magnitude of the 
stress applied. The slower the rate of 
bending and the less the angle of_ bend, 
the lower*will be the temperature of frac- 
ture. A study of the stresses under vary- 
ing types of service at subzero tempera- 
tures must be made in order to select in- 
telligently the laboratory test conditions 
which will best simulate performance in 
the field. In the case of synthetic elasto- 









mers having high fracture temperatures, 
the addition of certain types of plasticizers 
serves to correct this difficulty. Vulcan- 
ized pure gum, natural rubber, plasticized 
polyvinyl chloride and plasticized poly- 
vinyl chloride-acetate copolymer showed 
the largest changes (as high as 22° C.), 
whereas the compounded and vulcanized 
natural and synthetic rubbers involved in 
this study exhibited a reduction in brittle 
temperature from 5° to 10° C. in going 
from highest to lowest stress employed. 


BEHAVIOR OF PLYWOOD UNDER 
REPEATED STRESSES. A. G. H. 
Dietz and H. Grinsfelder. Trans. A.S.- 
M.E. 65, 187-191 (Apr. 1943). Results 
of tests under vibrating loads of birch 
plywood and laminated wood, bonded 
with hot-setting phenolic and cold-setting 
urea-formaldehyde resins, are presented. 
Fatigue failures were primarily wood fail- 
ures. The materials may be expected to 
withstand at least two million stress rever- 
sals without failing when stressed to 25 
percent or less of static modulus of rupture. 


EXTENSIBILITY OF PLASTIC 
FILMS. W. Fischer and E. Witte. Kunst- 
stoffe 32, 110 (Apr. 1942). The extensi- 
bilities of polystyrene, polyvinyl chloride, 
cellulose triacetate and polyamide films, 
20 to 40 microns thick, were measured on 
a tensile machine. Polystyrene films were 
then cemented with an acrylic resin to 
films of the other three materials and the 
extensibilities of these constructions were 
determined. It was found that the poly- 
styrene films cemented to the other mate- 
rials have greater extensibilities than poly- 
styrene film alone. The elongation at 
break is determined essentially by the film 
cemented to the polystyrene. The true 
extensibility of polystyrene film is found 
when it is cemented to the other films 
since influence of weak points is minimized. 


SURFACE CURRENTS ON SYN- 
THETIC MATERIALS. H. Vieweg and 
H. Klingelhdffer. Kunststoffe 32, 77 
(Mar. 1942). The surface currents on 
compression molded test disks were meas- 
ured. Dried specimens were exposed to 
dry ammonia gas, to 85 percent relative 
humidity and to wet ammonia gas, and the 
surface conductivities measured at vari- 
ous time intervals. Equilibrium was 
nearly reached after 6 to 10 hours. The 
specimens exposed to the wet ammonia 
gas had the greatest conductivity, those 
exposed to the moist air slightly less, 
those exposed to the dry ammonia gas the 
least. The change of conductivity with 
humidity and with temperature at high 
humidities was determined. An increase 
in humidity or temperature results in an 
increase in surface conductivity. It is 
concluded that the surface does not obtain 
charge carriers directly from the moisture 
in the air, but that the moisture causes 
formation of hydrated ions in the plastic. 






















LOW-LOSS INSULATION for High Voltages 


strength, great arcing resistance 
and low water absorption. 


Styron, a crystal clear plastic 
developed by Dow, contributes to 
many developments in electronics. 
It has long been known as an 
excellent insulating medium— 
showing outstanding results as a 
low-loss insulator for high voltage 
applications. Styron has a low 
power factor, high dielectric 


Of special importance in the field 
of electronics is Styron’s ability to 
maintain its electrical properties 
even under adverse conditions 
approaching the softening point 
of the material. This characteristic 
is especially desirable in an insu- 
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lator operating under high volt 
ages where, otherwise, increased 
losses at higher temperatures tend 
to increase the temperature in- 
definitely—causing breakdown. In 
Styron, the dielectric constant 
varies little with frequency—a 
definite indication of low losses 


Write for Styron booklet today. 
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PROGRESS IN NEW SYNTHETIC 
TEXTILE FIBERS. H. R. Mauers- 
berger. Rayon Textile Monthly 24, 


181-4 (Apr. 1943) A report of the prog- 
ress in synthetic textile fibers since 
1940. Included are fibers made from 
polyvinylidene chloride (Saran and Velon), 
polyvinyl resin (Vinyon E), casein (Ara- 
lac), soybean protein (Soylon), peanut pro- 
tein fiber and plastic coated textile yarns 
(Plexon), 


SYNTHETIC FLEXIBLE INSULA- 
TIONS. A. M. Ross. Gen. Elec. Rev. 
46, 212-18 (Apr. 1943). This article is a 
general discussion of the elastomers. The 
topics include polymerization, relation 
between molecular structure and proper- 
ties, polycondensation, chemical sources 
and application to wire insulation. A 
chart is given which shows the chemical 
sources of many of the common plastics 
and elastomers. The properties which are 
of interest in insulating compounds are 
shown in a comparative chart. 


TECHNICAL DATA ON “BUBBL- 
FIL.” J. B. Quig. Rayon Textile 
Monthly 24, 77-8, 119-21 (Feb., Mar. 
1943). The properties of Bubbifil, a 
regenerated cellulose product, are dis- 
cussed and compared with those of kapok. 
Data on the tenacities and densities of the 
commercial grades of Bubblifil are given. 
The advantages, versatility and uses of this 
new material are discussed. 


Materials 


THE PREPARATION AND POLY- 
MERIZATION OF METHYL VINYL 
KETONE. T. White and R. N. Haward. 
J. Chem. Soc. 1943, 25-33 (Jan.). Methyl 
vinyl ketone may be polymerized to give a 
thermoplastic resin. A detailed study has 
been made of the acetone-formaldehyde 
condensation to establish the optimum 
conditions for the production of 3-keto- 
butanol, from which methyl vinyl ketone 
is obtained by dehydration. The con- 
densation is complex and its various prod- 
ucts are discussed and characterized. 


PLASTICS FROM ACETYLENE. J. 
I. Jones. Chem. & Ind. 62, 66-71 (Feb. 
20, 1943). The synthesis of resins from 
acetylene is discussed. Various inter- 
mediates such as acetaldehyde, acetone, 
cuprene and many unsaturated deriva- 


include various acrylics, synthetic rubbers 
and the vinyls. 


SHELLAC IN INJECTION MOLD- 
ING. Y. Sankaranarayanan and H. K. 
Sen. J. Proc. Inst. Chem. (India) 13, 145- 
60 (1941). The following procedure was 
found to yield a shellac composition suit- 
able for injection molding small articles. 
Mix 300 parts of shellac, 200 parts of jute, 
100 parts of kaolin or 300 parts of barytes, 
15 parts of pigment and 9 parts of calcium 
stearate in dilute aqueous ammonia, dry, 
run through steam heated rolls, crush, and 
cure at 85° to 90° C. for 1'/, hours. 


Applications 


PLASTIC PUNCHES. C. Hill and 
J. McCanley. Tool Eng. 12, 92-5 (Feb. 
1943). Punches made of Plastalloy are 
compared with those made of Kirksite 
and lead. The preparation of the punches 
is discussed in detail. Although plastic 
punches cannot be used on all types of 
jobs, a saving results when they are used. 
Plastic punches are not very successful in 
ironing out wrinkles but when they are 
used fewer wrinkles are formed. 


SYNTHETIC RUBBER LININGS 
FOR CONCRETE FUEL STORAGE 
TANKS. Chem. & Eng. News 21, 580-3 
(Apr. 25, 1943). Thiokol FA sheeting 
has been found suitable for lining concrete 
fuel storage tanks. The manufacture of 
the sheeting and its application are dis- 
cussed and illustrated. 


APPLICATION OF METHYL METH- 
ACRYLATE TO THE TOOTH. 
G. B. Salisbury. Dental Digest 49, 14-17 
(Jan. 1943). A new technic is described 
whereby methyl methacrylate polymer- 
monomer mix is packed directly into 
cavities and cured at mouth temperatures. 
The resin is stated to be superior to sili- 
cate in restorations both in permanence 
and in time consumed in laboratory and 
operative procedures. 


Coatings 


NEW COATINGS SPECIFICATIONS 
SAVE RAW MATERIALS. A. I. Tot- 
ten, Jr. Chem. and Eng. News 21, 370-2 
(Mar. 25, 1943). The present status of 
Army coating specifications and the aims 
of the War Department regarding coat- 
ing specifications are discussed. Projects 
are now underway on 1) standardization of 
testing procedures, 2) general simplifica- 
tion and consolidation of coating specifica- 
tions, 3) reduction in the number of colors 
now in use, 4) processing and re-use of 
sludge material and 5) a study of wood 
finishing systems. 


ADHESION OF LACQUER FILMS 
ON METALS. R. L. Savage, W. Von 
Fischer and C. F. Prutton. Paint, Oil 
Chem. Rev. 104, 8-14, 16, 36-8 (Nov. 19, 
1942). A new method for the direct meas- 
urement of adhesion of lacquer films to 





metal surfaces is described. The lacquer- 
coated surfaces are pressed together while 
still wet to make lap-jointed specimens. 
Wires 0.002 in. in diameter are imbedded 
in the lacquer film to control the space be- 
tween the two pieces of metal. The speci- 
mens are pulled apart on a tensile testing 
machine. Resins with acid values ranging 
from 6 to 300 were combined with cellu- 
lose nitrate and applied to steel, zinc, 
aluminum and magnesium surfaces. The 
acid value of the resin had no marked ef- 
fect on the adhesion of the lacquer film to 
the metal surfaces. Ten parts of resin 
combined with 100 parts of cellulose ni- 
trate gave lacquer films with the greatest 
adhesion on steel; to obtain the best ad- 
hesion to zinc, 5 parts of resin are required. 
Increasing the amount of resin up to 20 
parts resulted in increased adhesion to 
aluminum and decreased adhesion to mag- 
nesium. Lacquers consisting of 0.5 part 
stearic acid, 100 parts of cellulose nitrate 
and 10 parts of resin showed an improve- 
ment in adhesion to steel, zinc and alu- 
minum and a decrease to magnesium with 
an increase in the acid value of the resin 


THE BEHAVIOR OF ELECTRIC 
INSULATING VARNISHES UNDER 
THE ACTION OF ALKALIS, ALKA- 
LINE EMULSION, GASOLINE AND 
KEROSENE. I. G. Limova. Izolyat- 
sionnye Materialy, Org. Dielektriki, Trudy 
Vsesoyuz. Elektrotekh. Inst. 1940, No. 
38, 72-82. The effects of sodium hydroxide 
solutions, alkaline emulsions, kerosene 
and gasoline on phenol-formaldehyde, 
aniline-formaldehyde, alkyd, polyviny! 
chloride, cellulose nitrate, benzylcellulose, 
oil-asphalt and chlorinated rubber var- 
nish films on glass and on condenser paper 
were investigated.: The films made of 
polyvinyl chloride and aniline-formalde- 
hyde resin withstood the combined action 
of gasoline, kerosene and alkali, although 
they became brittle. Benzylcellulose, 
phenolic and polyvinyl chloride-alkyd 
varnish films were the most resistant to 
gasoline. Although aniline-formaldehyde 
and phenolic varnish films were the most 
resistant to kerosene, the strength proper- 
ties were poor. The strength of film made 
from polyvinyl chloride combined with 
an alkyd resin containing perilla oil was 
not affected by a 500-hr. immersion in 
kerosene. In alkaline emulsions most of 
the varnish films swelled and lost their 
mechanical strength or were destroyed 
completely; satisfactory results were ob- 
tained with polyvinyl chloride, aniline- 
formaldehyde and chlorinated rubber films 
Kerosene did not affect the electrical 
strength of the films. 


CAMOUFLAGE PAINTS AND 
THEIR APPLICATION TO ROAD 
AND BUILDING SURFACES. L. G 


Gabriel. Chem. & Ind. 62, 3-6 (Jan. 2, 
1943). The general characteristics of 
camouflage paints, their composition and 
applications are discussed. 
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Here under one roof are all the ingredients for realizing the fullest 
possibilities promised by plastics. Design talents that daily thrive 
upon the stuff that dreams are made of. Tool Engineers that have 
the skill and experience and equipment to master the socalled 
impossible. Facilities of variety and flexibility in Compression 
Molding, Injection Molding, and the Plastic Industry's newest, most 
exciting development—Low Pressure Lamenating Molding. But best 
of all (we believe) is the fact that these things are not under some 
“Remote Control.” The people* who do business with us will tell 
you that when you, too, take it to Tech Art, you have the added 
advantage of dealing directly with the men who are interested 
in translating your Plastic possibilities into your Plastic product. 

























* Most of the Country's Great Instrument Makers 
“Turn to Tech-Art” 
Experienced Purchasers of Precision Plastic Parts 
“Turn to Tech-Art” ~~ 
New Purchasers of Molded Plastics, needing a complete organization x 
“Turn to Tech-Art”’ 


ee PLASTICS COMPANY 


(Pioneer Molders — Established 1891) 


Successors to Boonton Rubber Mfg. Co. 


36th Avenue and 41st Street ° Long Island City, New York 
AStoria 8-6050-1 






























LINEAR POLYMER. W. E. Hanford and P. L. Salzberg 


(to E. I. du Pont de Nemours and Co., Inc.). U.S. 2,313,871, 
March 16. Forming linear polymers from substituted thio- 
ureas in which the substituent is a radical of an aliphatic or 
cvelic amine. 


LIGNOCELLULOSE RESIN. W. K. Loughborough (to 
the Secretary of Agriculture of the U. S.). U. S. 2,313,953, 
March 16. Resinifying wood by soaking it in aqueous urea- 
formaldehyde solution, buffered to approximately pH 8. 


INJECTION MOLDING. R. R. Bradshaw (to Dow 
Chemical Co.). U. S. 2,313,985, March 16. In molding 
organic thermoplastics by injection a composite thermoplastic 
sheet is inserted between injections; one face of the sheet 
becomes soft and tacky while the other remains hard under 
molding conditions. 


PLASTIC TUBING. H. L. Brown (to Dow Chemical 
Co.). U.S. 2,313,986, March 16. Cutting flexible coils from 
plastic tubes. 


OLEFIN RESINS. M. M. Barnett and J. H. Brown, Jr. 
(to Freeport Sulphur Co.). U.S. 2,314,067, March 16. Us- 
ing diisobutene ozonide as catalyst in resinification of olefins, 
acetylenic hydrocarbons, vinyl acetate, allyl alcohol or ally! 
propionate. 


PAVING COMPOSITION. H. Winterkorn (to Quaker 
Oats Co.). U.S. 2,314,181, March 16. Improving asphaltic 
paving compositions by mixing the asphalt and aggregate in 
presence of a resinifiable aldehyde. 


GLAZING FABRIC. I. S. Hurd (to Rohm and Haas 
Co.). U.S. 2,314,277, March 16. Imparting a laundryfast 
glaze to fabrics with a cellulose ether, treated with a quater- 
nary ammonium salt. 


INK. C. Ellis (to Ellis Laboratories, Inc.). U.S. 2,314;- 
307, March 16. A quick-setting ink, solid when cold, compris- 
ing a thermoplastic reaction product of phenol and sulfur 
chloride. 


ADHESIVE. C. Ellis (to Ellis Laboratories, Inc.). U.S 
2,314,308, March 16. Thermosetting adhesives contain a 
urea resin and a hardening agent such as a nitroalkanoi. 


MOLDING FLASK. W. J. van Rossem (to Surgident, 
Ltd.). U.S. 2,314,377-8, March 23. A flask having a base 
of high heat conductivity and an upper part of low heat 
conductivity is used with thermoplastic resins in a fluent 
condition, the molded article being cooled from the inside out. 


ALPHA CHLOROACRYLIC COMPOUNDS. J.’W. C. 
C. Frodsham and N. McLeish (to Imperial Chemical Indus- 
tries, Ltd.). U. S. 2,314,443, March 23. Destruction of 
antoxidation products in monomers of alpha chloroacrylic 
acid and its esters, by means of inorganic reducing agents and 
compounds containing a labile oxygen atom, followed by frac- 
tional distillation in the absence of oxygen. 





Lol’ (Pasties Sells 


Copies of these patents are available from the U. S. 
Patent Office, Washington, D. C., at 10 cents each 





WELL SCREEN. C. E. Bodey, Jr. (to Edward E 
Johnson, Inc.). U.S. 2,314,477, March 23. Screen formed 
of arcuate bars of phenolic plastic. 


DENTURE. U.S. Walton. U. S. 2,314,674, March 23 
A denture with a moldable metallic reinforcement, having 
anchoring loops embedded in the molded article. 


H. Z. Gora (to Jenkins Bros.) 
A device for ejecting molded 


MOLDING APPARATUS. 
U. S. 2,314,823, March 23. 
articles after molding. 


COFFEE OIL RESINS. H.S. Polin, A. I. Nerkin and H. 
Wettingfeld (to Coffe X Corp.). U. S. 2,314,893, March 30. 
Resins obtained by separating volatile constituents and heat- 
ing to a tough rubbery compound. 


POLYMERIZATION OF CYCLOPENTADIENES. F 
J. Soday and S. G. Trepp (to United Gas Improvement Co.) 
U. S. 2,314,903-4-8-9-10-11, March 30. Benzene soluble 
cyclic dienes polymerized by complexes formed by reacting 
suitable organic solvents with zinc chloride, aluminum chlor- 
ide, ferric chloride, aluminum bromide, titanium tetrachloride, 
and stannic chloride, respectively. Further polymerization 
to the benzene insoluble polymer is prevented by inactivating 
the catalyst before this stage is reached. 


TEXTILES IMPREGNATION. H. Bestian and G. von 
Finck (to General Aniline and Film Corp.). U.S. 2,314,968, 
March 30. Textiles are impregnated with substituted mono- 
meric compounds of the N-ethylene, N-alkyl urea type, where 
the substituent is an aliphatic or isocyclic compound of at 


least 10 carbon atoms. The monomer is then polymerized 


FILAMENT FORMING POLYMERS. H. Dreyfus (to 
Celanese Corp. of America). U. S. 2,314,972, March 30 
Formation of linear polymers, having ether linkages in the 
main chain and nitrogen containing side chains, from partially 
esterified amino derivatives of polyhydroxy compounds, con 
taining two free hydroxy groups linked by a chain attached to 
a nitrogen containing radicle. Heating is carried out in 
oxygen free atmosphere. 


FROSTED THERMOPLASTIC SURFACES. D. O 
Ford (one tenth to O. E. Crocker). U.S. 2,314,975, March 30 
Acrylic resin surface is degreased and placed in hot bath of 
dilute isopropyl alcohol, removed and dried with air blast 
until milky. 


BONDING RUBBER TO FIBERS. I. Gazdik, E. T. 
Lessig and H. P. Headly (to B. F. Goodrich Co.). U. S. 
2,314,976, 2,314,996-7—8, March 30. Cotton is treated with 
mild alkali before application of polyhydricphenolaldehyde- 
latex adhesive. Cord is treated with penetrant before apply- 
ing resorcinol-formaldehyde-latex adhesive. Rubber is then 
vulcanized onto the fiber. This treatment is recommended 
for other natural and synthetic fibers. 


ORNAMENTAL FABRICS. A. Lyem (to Celanese Corp. 
of America). U. S. 2,315,002, March 30. Local application 
of water soluble polyvinyl alcohol solution to fabric of cellulose 











SELF-CONTAINED 


Each H 7 ‘aval mold ng press is driven 
dn H-P-M HYDRO -POWER 

radial, piston type hyarauiic pressure 

generator with electric motor 

~ 

V/niy nnections required to 


press in operation are electric power 


and cooling water 


ALL-HYDRAULIC 


> 
All press actions are hydraulically 


contre led There ore no complex 
toggles 
An H-P-M straight-line 


hydraulic mold clamp is employed 


mechanisms such as links 


gears, etc 


Oil is used as a pressure medium 


H-P-M RESPONSIBILITY 


H-P-M is 100% responsible for the 
successful operation of each H-P-M 
H-P-M designs and 
press 


molding press 
builds 
system complete, including the hy 
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the and operating 
dravlic pump 
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| STANDARD SIZES 


Maximum Mold Size 








Tons 

50 18” x 18’ 

100 | 94” x 18’ 
| 150 24” x 24” 
|. 200 30” x 24’ 


sectionai griacs 


SAL p 


12?’ max. ram travel; tea 


6" thick Motor capacity 


@ RAPID RAM ADVANCE - The H-P-M booster sys- 
tem provides a fast closing speed. The main cylinder is suction 
prefilled, thus eliminating the need for a low pressure pump. 


@©@ AuTOMATIC SLOW DOWN ~ Ar any position 
within the limits of the rar -avel, the closing speed can be auto- 
matically reduced 


© AvdJUSTABLE SLOW-CLOSE - Ahter slow-down, 
the closing speed can be adjusted to rate molding material 
softens. H-P-M slow-close is a simple hydraulic pump control 
adjustment. 


© TIMED PRESSURE DWELL - The first pressure 
dwell is electrically timed. 


© BREATHING OR DE-GASSING - Press will open 
automatically to permit gases to escape. This breathing control 


can be used at the option of the operator. 
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© TIMED CURING CYCLE - After do-gassing material, 
press automatically closes, permitting material to cure in mold, 
A single two-cycle timer controls both the first pressure dwell 
(4) and the curing cycle. 


RAPID MOLD OPENING - Press opens automatic. 
ally at rapid rate. Ample pressure is provided for separating molds. 


© AUTOMATIC EJECTION - Each press is equipped 


with upper and lower ejectors. Lower ejectors are manually 
(hand lever) reset. 
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Mount Gilead, Ohio, U. S. 
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derivative, followed by treatment of uncoated area with vola- 
tile non-aqueous medium having shrinking action. 


COFFEE PLASTICS. H. S. Polin. U. S. 2,315,005, 
March 30. Green coffee beans are treated so as to use fiber 
as a filler; oils are then treated with fiber and tannins under 
pressure and heated until a moldable product is obtained. 


CHLORINATED PROPYLENE RESINS. L.A. Bannon 
(to Jasco, Inc.). U. S. 2,315,037, March 30. Propylene is 
polymerized by Friedel-Crafts type catalyst, followed by 
chlorination to give a thermoplastic resin of substantial 
chlorine content. 


STABILIZER FOR CELLULOSIC MATERIALS. E.R. 
Littmann (to Standard Oil Development Co.). U. S. 2,315,- 
064, March 30. Treatment of cellulosic materia! with a mix- 
ture of a hydrocarbon oil bases, a soluble protective agent, 
and zinc naphthenate. 


MOLD. H. E. McWane. U. S. 2,315,071, March 30. 
Mold body of high heat conductivity, water-jacketed, core 
extending into casting cavity, shank extending through 
aperture in body into jacket. 


PHENOL-UREA-FORMALDEHYDE RESINS. Pierre 
Cuvier (vested in the Alien Property Custodian). U. S. 
2,315,087, March 30. Partially condensing phenol and 
formaldehyde with alkaline catalyst, adding neutralized mix- 
ture of urea and formaldehyde and continuing condensation 
with catalyst of zinc, magnesium, lead, vanadium or manga- 
nese. 


SHRINKPROOF PAPER. F. F. Newkirk (to American 
Reenforced Paper Co.). U. S. 2,315,128, March 30. Im- 
pregnation of kraft paper and polymerization, within its 
structure, of urea and formaldehyde. Union of two such 
sheets with asphalt in which reenforcing strands are embedded. 


CELLULOSE ACETATE. R. Hofmann and W. Simson 
(vested in the Alien Property Custodian). U. S. 2,315,203, 
March 30. In acetylation of cellulose the catalyst, part of the 
acetic anhydride, and methylene chloride are sprayed on the 
material. 


COATING COMPOSITION. W. K. Moffett (to E. I. du 
Pont de Nemours & Co., Inc.). U.S. 2,315,347, March 30. 
Coating containing cellulose nitrate, a non-drying vegetable 
oil modified alkyd resin, and an aliphatic dicarboxylic acid is 
highly resistant to oils and greases. 


LIGHT POLARIZING IMAGES. E. H. Land (to Polar- 
oid Corp.). U.S. 2,315,373, March 30. Wetting the relief of 
an image with a solution of a dichroic dye and pressing against 
a sheet of molecularly oriented, transparent plastic so that the 
dye is transferred from the relief to the sheet 


RESINOUS COMPOSITION. G. F. D’Alelio (to General 
Electric Co.). U.S. 2,315,400, March 30. Partial condensa- 
tion at pH above 7.0 of an aliphatic aldehyde with a phenol 
having two reactive positions, followed by reaction with a 
cyanamide derivative at a pH below 7.0. 


AMINOTRIAZINE-FORMALDEHYDE RESINS. G. 
F. D’Alelio (to General Electric Co.). U. S. 2,315,401-2, 
March 30. Use of oxamide as accelerator for an amino tri- 
azine formaldehyde resin. Preparation of a condensation 
product of aminotriazine, formaldehyde and a protein. 


CAST PHENOLIC RESINS. E. L. Kropa (to American 
Cyanamid Co.). U.S. 2,315,432, March 30. Preparation of 
low temperature phenol-formaldehyde resin by heating 
phenol, formaldehyde solution and alkali solution at 60-80° C., 
evaporating water with vacuum, adding acid such as chlor- 
acetic, glycerine, followed by heating in nea. Oe 

ri? 
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WEB SHEETING. F. A. Parkhurst (to Monsanto 
Chemical Co.). U. S. 2,315,477, March 30. Apparatus 
forms web of uniform thickness on endless belt which cools the 
sheet. 


PLASTIC CONTAINERS. F. A. Parkhurst (to Mon- 
santo Chemical Co.). U.S. 2,315,478, March 30. Method 
for forming hollow article in shape of a bottle from thermo- 
plastic resins involves pressing of preform having walls of 
varying thickness, placing preform in a die, applying liquid 
pressure, heating externally so as to fuse the material, and 
cooling while under pressure so as to set the molded article. 


COMPOSITE RESINS. W. S. Crowell and G. W. Birch 
(to S. S. White Dental Mfg. Co.). U. S. 2,315,503, April 6. 
A moldable composition having superior properties to con- 
stituent resins, these being polyvinyl chloride acetate and 
polymethyl methacrylate. 


MOLDED PANEL. H. C. Guhl (to Westinghouse Elec- 
tric and Mfg. Co.). U. S. 2,315,615, April 6 Panel com- 
posed of laminated sheets of kraft paper impregnated with 
resinous binder and having a surface sheet of alpha-pulp 


paper. 


COATED STRANDS. E. E. Newton, C. A. Peachey and 
F. R. Reevely (to Western Electric Co., Inc.). U.S. 2,315,- 
645, April 6. Plastic coating is applied to strands, coating is 
aged-at room temperature, compacted by pressure, and 
finally. heat cured in a gaseous medium. 


PAPER SIZING. E. Trommsdorff (to Rohm and Haas 
Co.). U.S. 2,315,675, April 6. Before formation of the web 
from cellulose pulp a water soluble salt of a copolymer of 
methacrylic acid and another substance is added. 


SOYA OIL RESINS. A. G. Hovey, T. S. Hodgins and 
Cc. J. Meeske (to Reichhold Chemicals, Inc.). U.S. 2,315,708, 
April 6. Soya oil is heated, partially alcoholyzed, treated 
with pentaerythritol until alcoholysis is complete, then treated 
with additional pentaerythritol and phthalic anhydride so 
as to form a resin having an acid number less than 50. 


UREA-FORMALDEHYDE ADHESIVE. W. C. Dear- 
ing and K. D. Meiser. U. S. 2,315,776, April 6. Adhesive 
of superior moisture resistance, consists of fine cellulosic 
particles in an aqueous solution of a _ urea-formaldehyde 
reaction product. ; 


DIARYL ETHER SULFONIC ALCID—FORMALDE- 
HYDE POLYMERS. A. L. Fox and P. O. Bare (to E. 
I. du Pont de Nemours and Co., Inc.). U.S. 2,315,951, 
April 6. Condensation of diphenyl ether monosulfonic acid 
with formaldehyde is effected at a temperature low enough 
to avoid discoloration of the condensation product. 


CELLULOSE ESTER COATINGS. C. J. Malm (to 
Eastman Kodak Co.). U.S. 2,315,973-4, April 6. Cellulose 
is prepared for esterification by presoaking in a lower fatty 
acid solution until activated, then treated with the acid an- 
hydride; excess acid is removed by pressure. Coating of 
ester is applied to surface, melted on the surface, and another 
coating is applied which has good compatibility with the first. 


PLASTIC LINOLEUM. FF. J. Myers (to Resinous Prod- 
ucts and Chemical Co.). U. S. 2,316,099, April 6. A 
fibrous base is coated with a tough layer of an oil-modified 
alkyd resin, filler, a reaction condensate of urea, formaldehyde 
and a monohydric alcohol, and an ester type plasticizer in 
which the condensate is soluble. 


CASEIN PLASTICS. F. W. Adams and W. H. Lycan (to 
Pittsburgh Plate Glass Co.). U. S. 2,316,146, April 13. A 
composition of casein and a glycerol ester of levulinic acid 


(Please turn to next page) 
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POLYVINYL CHLORIDE COMPOSITION. A.B. 
Japs (to B. F. Goodrich Co.). U.S 2,316,169, April 13. 
A heat and light stable composition of a polymer of vinyl chloride 
and a partial ester of a polyhydric alcohol with an unsaturated 
fatty acid containing more than 10 carbon atoms. 


POLYVINYL CHLORIDE COMPOSITION. H. Tucker 
(to B. F. Goodrich Co.). U. S. 2,316,196-7, April 13. Com- 
positions of polyvinyl chloride with a chlorinated aromatic 
hydrocarbon solvent and maleic anhydride, and a chlorinated 
aromatic hydrocarbon solvent and a member of the class con- 
sisting of quinoline and isoquinoline in which at least one hydro- 
gen has been replaced by hydroxyl. 


CELLULOSE DERIVATIVE. W. Hentrich, W. Kaiser and 
R. Endres (to “Patchem A.-G.," Zurich, Switzerland). U. S. 
2,316,242, April 13. A cellulose ether or ester plasticized with a 
water insoluble aliphatic or cycloaliphatic monosulfonamide sub- 
stituted on the nitrogen atom only by alky! radicals. 


COATING COMPOSITION. J. A. Mitchell (to E. I. du 
Pont de Nemours and Co., Inc.). U. S. 2,316,274, April 13. 
A composition of cellulose nitrate, modified rosin, dibutyl 
phthalate, paraffin wax, benzoyl peroxide and cyclohexyl metha- 
crylate. 


MOLDING MATERIAL. R. P. Piperoux and D. G. Souss- 
loff (to Celanese Corp. of America). U. S. 2,316,283, April 13. 
Granules are produced by slitting a sheet of heat-softened plastic 
material to ribbons and then cutting these to form granules of 
predetermined size and shape. 


MULTIPLE CASTING MOLD. E. Strunk (to Alien 
Property Custodian). U. S. 2,316,298, April 13. Mold parts 
equipped with spaces for casting shaped bodies, feeder head, with 
feeder channels, which is movable relatively to the mold parts 
during the opening of the mold. 


VINYL RESIN COATING. A. K. Doolittle (to Carbide 
and Carbon Chemicals Corp.). U. S. 2,316,323, April 13. 
Coating composition consisting of a copolymer of a vinyl halide 
and a vinyl ester of an aliphatic acid and an alkoxy-acetone sol- 
vent, compatible with coal tar hydrocarbons and adapted to 
retain solvent action for the resin in toluene. 


PLASTIC COMPOSITIONS. C. O. Strother (to Carbide 
and Carbon Chemicals Corp.). U. S. 2,316,371, April 13. 
Thermoplastic resin is fused with a pyrone or pyronones of the 
same hardness of the resin so as to lower the fusion temperature 
of the composition. 


ETHYLENE POLYMERS. B. J. Habgood (to Imperial 
Chemical Industries, Ltd.). U. S. 2,316,418, April 13. High 
molecular weight polymer of ethylene is mixed with carbon black 
yielding composition of greater tensile strength, hardness and 
electrical conductivity. 


LAMINATED PRODUCTS. O. C. H. Sturken (to Corn 
Products Refining Co.). U. S. 2,316,467, April 13. Sheets of 
fibrous material, impregnated with a bitumen or a wax, are dipped 
into a cold solution of zein and bonded with pressure. 


VINYL ESTER. K. H. W. Tuerck (to The Distillers Co., 
Ltd.). U.S. 2,316,472, April 13. Vinyl crotonate is formed by 
treating acetylene with crotonic acid in a solution with mercuric 
sulfate, acting as the catalyst, at a temperature of less than 30° C. 


HALOGENATED ETHYLENE POLYMERS. D. Whit- 
taker (to Imperial Chemical Industries, Ltd.). U. S. 2,316,481, 
April 13. A composition of a halogenated ethylene polymer and 
a substance such as salicylic acid, and an ester of an aromatic acid 
with a monohydric, dihydric or trihydric phenol. 

CELLULOSE ESTERS. A. McAlvey (to E. I. du Pont de 
Nemours and Co., Inc.). U.S. 2,316,525, April 13. Cellulose is 


esterified in the presence of a complex of boron trifluoride, and an 
aliphatic acid having less than 5 carbon atoms, a complex of 
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boron trifluoride and an alkyl ester of an aliphatic acid having 
less than 5 carbon atoms, and complexes of boron trifluoride and 
water with an alkyl ester of an aliphatic acid having less than 5 
carbon atoms. 


PLASTIC WINDOW SCREEN FRAME. A. W. McDonald, 
U. S. 2,316,526, April 13. Wire screen is embedded in a plastic 
frame. 


POLYMERS OF ACETYLENE. O. Fuchs (to Alien Prop- 
erty Custodian). U. S. 2,316,536, April 13. Acetylene is 
passed through a catalytic solution of a cuprous salt, an alkali 
metal salt or ammonium salt and an organic compound of the 
class of aminocarboxylic acids, betaines, peptides or polypeptides. 


2-HALOGENOBUTADIENE-1,3 POLYMERS. R. Kitani, 
N. Takashima and H. Kaneko (to General Electric Co.). U. S. 
2,316,598, April 13. Process, consisting of partially polymerizing 
2 chlorobutadiene-1,3 at 12° C. in an inert atmosphere, emulsify- 
ing foundation polymer thus formed, causing emulsified polymer 
to polymerize further and isolating the more highly polymerized 
portion. 

PRINTING INK. H. P. Schmitz (to Alien Property Custo- 
dian). U. S. 2,316,629, April 13 Polyvinyl acetate which has 
been partially saponified and is water soluble is mixed with 
plasticizer and a basic dyestuff. 


CONDENSATION OF ACETYLENE WITH DIMETH- 
YLOL UREA. W. Reppe, E. Keyssner and O. Hecht (to General 
Aniline and Film Corp.). U.S. 2,316,653, April 13. Dimethylol 
urea is treated with acetylene at 20-120° C. and 1-40 atmospheres 
in the presence of acetylides or salts of heavy metals of the first 
and second groups of the periodic table. 


POLYISOBUTYLENE PLASTICS. M. Mueller-Cunradi 
and W. Daniel (to Jasco Inc.). U.S. 2,316,706, April 13. Thin 
foils prepared by rolling at 80-100° C. are obtainable from a 
mixture of polyisobutylene, carbon black and graphite. 


CELLULOSE ESTERS. G. D. Hiatt and L. Blanchard, Jr. 
(to Eastman Kodak Co.). U. S. 2,316,866, April 20. Cellulose 
esters are prepared by pretreating cellulose with nitromethane 
and acylating the anhydride of an aliphatic acid of 2-4 carbon 
atoms. 


ARCHERY BOW. W.L. Miller. U. S. 2,316,880, April 20. 
A bow comprising a wooden base and a strip of thermosetting 
resin applied under a compressive strain when the bow is un- 
braced. 


POLYVINYL ALCOHOL ACETALS. A. Weihe and F. 
Herrlein (to General Aniline and Film Corp.). U. S. 2,316,921, 
April 20. An aldehyde containing from 2-18 carbon atoms is 
reacted with polyvinyl alcohol with mixing, the acetylating being 
carried out in the presence of a strong mineral acid. 


PLASTICIZING SYNTHETIC RUBBER. B. S. Garvey 
(to B. F. Goodrich Co.). U.S. 2,316,949, April 20. Rubbery 
polymer prepared by polymerizing a material consisting pre- 
dominately of a conjugated butadiene hydrocarbon is plasticized 
with an aryl mercaptan. 


ACID RESISTANT COATING. J. J. Mick and R. E. Mc- 
Curdy (to B. F. Goodrich Co.). U. S. 2,317,076, April 20. 
Coating consisting of a homogeneous mixture of a copolymer of 
vinyl acetate and vinyl chloride together with polymerized cou- 
marone. 


TOOTH BRUSH. E. R. Person (to E. I. du Pont de Ne- 
mours and Co., Inc.). U.S. 2,317,110, April 20. A die having 
perforations in which packs of bristles are inserted and projecting 
into the mold cavity which is filled with thermoplastic material. 


CASHEW NUT RESIN. J. L. Sheridan (to Custodi’s 
Construction Co., Inc.). U. S. 2,317,116, April 20. Cashew 
nut sheli liquid is reacted with an aldehyde in the presence of a 
benzene sulfonic acid and a benzene sulfonyl chloride. 
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Two-way radio communication 
systems, like the plastic-cased beauty 
above, are one of the new develop- 
ments leading industrial designers are 
thinking of to speed the work of a 
busy post-war world. 

Applications of this compact, 
plastic-cased “walkie-talkie” are al- 
most unlimited. A few of the most 
obvious uses would be for plant exec- 
utives, construction gangs, firemen, 
police, forest rangers, and farmers or 
ranchers. Note how the top of the 
suggested molded plastic-case is 


Watch for THIS 
“Walkie-Talkie”’ 











From the Drawing Boards of Sundberg and Ferar 


formed by the head set. The carrying 
strap would also serve as an antenna. 

Naturally, this is only one of thou- 
sands of uses plastics will be put to 
after the war, but it will serve to re- 
mind you that post-war planning is 


being done . . . and must be done now. 
We suggest that you talk over your 
ideas and problems with Kurz-Kasch 
designers, engineers, toolmakers, and 
molders . .. specialists for a genera- 
tion in plastic planning and molding. 


KURZ-KASCH 


Planners and Molders for the Age of Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. 
Branch Soles Offices: New York © Chicago © Detroit © Los Angeles * Dallas © St. Lovis © Toronto, 
Canada. Export Offices: 89 Broad St., New York City. 
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*% THE RECENTLY ESTABLISHED CANADIAN SEC- 
tion of the S.P.I. held its first official meeting on April 1 at the 
Royal York Hotel, Toronto. Members of the executive com- 
mittee present were: A. E. Byrne, chairman; K. H. Braith- 
waite, vice-chairman; L. J. Falkenhagen, secretary; Ronald 
Kinnear, president; and William Cruse, exec. vice-president, 
S.P.I. At a meeting of this committee the following were ap- 
pointed to the technical committee: chairman—J. L. Dean, 
Duplate. Canada, Ltd.: vice-chairman—Dr. W. Gallay, Na- 
tional Research Council; secretary—Harry Gadd, Canadian 
General Electric Co. Ltd.; J. D. Benedito, Canadian Resins 
and Chemicals, Ltd.; W. A. Cambell, Bakelite Corp.; F. B. 
Farrell, Percy Hermant, Ltd.; P. Gunter, Mack Molding Co.; 
and E. D. Jackson, Joseph Stokes Rubber Co., Ltd. At the 
first meeting of this committee on May 5 discussion centered 
around wartime uses of plastics and technical developments, 
with representatives from the R.C.A.F., Navy, Army, Ordnance 
and Inspection Board of the United Kingdom and Canada. 

At the general meeting on April 1, secretary L. J. Falkenhagen 
reported a total of 30 company, 16 individual and 3 professional 
members. A. E. Byrne, chairman, presided. Wm. Cruse 
described briefly the functions of the Controlled Materials 
Plan and outlined the close relationship the S.P.I. is maintain- 
ing with Washington. Information on company statistics, labor 
rates, sales facts, etc., are being compiled in coded form. 

Dr. M. C. Milliken, general manager of Cellulose Products 
Div. of Hercules Powder Co. was the guest speaker, discussing 
the latest developments of his company in the plastics field. 





W. DONALDSON 


DAVID 8S. HOPPING 


*% CELANESE CELLULOID CORP., 180 MADISON AVE., 
New York City, announce the appointment of David S. Hopping 
as head of its new sales development department. Mr. Hopping 
previously was director of sales of the packaging division. 
W. Richard Donaldson, former director of research for Turck, 
Hill & Co., was made director of market research. Another 
change was the moving of William F. Cullom from his position 
as district sales representative in Chicago to New York to head 
the films and foils division. 


*% JOHN C. SEAGER AND RAYMOND BOYER WERE 
guest speakers at the sixth monthly meeting of the Plastic Engi- 
neers Association held at the Yale Club, New York City, on May 
12. Chris Groos, president, introduced the speakers and an- 
nounced that the next meeting will be held on June 14. 

Mr. Seager, director of research, Raymond Loewy, Inc., 
spoke on ‘“Bagasse Molding Compounds—Possible Appli- 
cations and Their Composition.”” He emphasized the fact that 
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this compound which employs the residue after the sugar has 
been removed from sugarcane, is entirely free of critical materials. 

Raymond Boyer, Dow Chemical Co., discussed copolymeriza- 
tion as the development of the future. He likened the relation- 
ship of copolymers to polymers to that of alloys to steel. 


% THOMAS MASON CO., INC., OF STAMFORD, CONN., 
announces the change of its corporate name to Plastic Manu- 
facturers, Inc. There will be no change in the corporate organi- 
zation, operations, present officers or other personnel. 


% DOW CHEMICAL CO., MIDLAND, MICH., ANNOUNCE 
the appointment of D. L. Gibb as manager of the plastic sales 
division. A newly formed plastics development and service 
division will be managed by W. C. Goggin, previously engaged 
in fundamental research on resins, plastics and their application. 





GEORGE W. DE BELL 


*% GEORGE W. DE BELL, KNOWN TO THE PLASTICS 
industry for his adaptation of plastics to aircraft and other 
military equipment, has opened his own offices in the Gurley 
Bidg., Stamford, Conn., where as a consulting engineer he will 
specialize in all types of plastics engineering, die and mold con- 
struction, adapting plastics to special uses, and in plant opera- 
tion and management. He leaves the Thomas Mason Co., 
where he has been employed for two years as chief engineer 
in charge of product design, tool design and tool manufacture 

Mr. DeBell, a native of Brooklyn, N.-Y., was graduated from 
New York University in 1925 with a B.S. in mechanical engi- 
neering and two years later received his degree in aeronautical 
engineering. In 1925 he joined Aircraft Engineering, first as 
chief of structures and aerodynamics and later as project engi- 
neer in complete charge of all phases of aircraft design. In 1934, 
he went to the American Car & Foundry Co. to supervise aero- 
dynamics and general design of streamlined trains. At various 
times he was engaged in a wind tunnel research program on air 
resistance of railway trains, in investigating the economies of 
dry ice for car refrigeration, and in developing new methods of 
railway car construction. 

He became chief engineer with Fairchild Engine & Airplane 
Corp. in 1936, where he supervised the company’s three types of 
aircraft construction: all metal, fabric-covered wood and steel, 
and plywood molded by the Duramold process. Through this 
last he became familiar with resin adhesives as employed in the 
bonding of plywood for structural airplane parts, and with 
molded plastic applications. At Fleetwings, Inc., where he 
supervised the design of airplanes and worked on proposals for 
radio-controlled planes, he gained a further knowledge of the 
application of various structural materials; and in 1940 he 
became project engineer of all plastics and plywood develop- 
ment and application for Glenn L. Martin Co. In two succes- 
sive years (1940-41) Mr. DeBell’s designs won for the latter 
company major awards in the annual Modern Plastics com- 
petition. As chief engineer for Thomas Mason Co., Inc., Mr 
DeBell continued his work with aeronautical adaptations of 
plastic materials, and developed several specialized applications 
for military aircraft (Please turn to page 118) 
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*% INDUSTRIAL DESIGNERS WORKING WITH WAR- 
developed plastics will be faced with the postwar problem of 
creating designs not only for an American public huugry for 
consumers’ goods but for peoples in countries that never before 
imported American products on a large scale, Carl Sundberg 
told the Detroit Section of the Society of Plastic Engineers at 
their April 30 meeting. 

Mr. Sundberg, of Sundberg & Ferar, industrial designers, said 
that technological advances have been stimulated greatly by the 
war and far in front in this development is a long list of new 
plastics and new plastic applications. 

While warning of the dangers of overselling plastic products, 
Mr. Sundberg expressed a feeling that it is the designer’s function 
to visualize and anticipate new peacetime applications and pre- 
pare hypothetical designs for them. He illustrated this belief 
with projections of some of his own postwar designs. 

The second speaker was Robert J. Metzler, technical engineer 

_ of Hercules Powder Co., who explained the important part ethyl! 
cellulose is playing in the production of American bombers and 
fighting planes, due to its extreme temperature range. 





New officers of SPE (left to right): President Phillips, 
Vice-president Bachner and Secretary-treasurer Robb 


*% AT A RECENT MEETING THE FOLLOWING OFFI- 
cers were elected to head the SPE during the coming year: 
William Phillips, president; John J. Bachner, vice-president; and 
Philip F. Robb, secretary-treasurer. 

Mr. Phillips, a chemical engineering graduate of the Uni- 
versity of Pennsylvania, had his first experience with plastics 
during World War I, when he was general manager of Inland 
Manufacturing Co. which furnished shipyards with over a million 
parts made by electrodeposition on plastic cores. Subsequently, 
Mr. Phillips was employed by General Motors Corp., taking 
charge of the development of various types of finishes. This 
work led to the establishment in 1939 of a new department 
including rubber and plastics laboratories and all the electro- 
chemical operations. 

Following his graduation as a chemical engineer from Armour 
Institute of Technology, Mr. Bachner joined the chemical re- 
search division of General Plastics, Inc., working for 2 years on 
development and production of molding compounds. Then he 
returned to Chicago to work with the Chicago Molded Products 
Corp. of which he was elected director in 1939. 

Mr. Robb has been continuously employed with the Hercules 
Powder Co. since his graduation with a B.S. in Chemistry from 
Pennsylvania State College except for several years service in 
the Field Artillery following the last war. Since 1934, Mr. 
Robb has been engaged in sales development of plastics and 
protective coatings working with cellulose nitrate. 


*% LONG TERM PLANNING FOR POSTWAR INDUSTRY 
has been translated into action at the University of Kansas in 
Lawrence, Kansas, where a testing laboratory valued at approxi- 
mately one-quarter million dollars will soon be in operation for 
the study of utilization and techniques of handling plastics. 
The building which will house the laboratory has already been 
completed, and the laboratory proper will start to function as 
soon as the necessary machinery and equipment now on order 
can be obtained. J. J. Jakosky, director of the University ex- 
periment station and chairman of the Kansas Industrial De- 
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velopment Commission's technical committee, will be in charge 
of the laboratory. Under the program outlined by him exhaus- 
tive tests will be made of Kansas-produced plastics to determine 
the tensile strengths, compressive strength and effects of heat 
and changes, as well as optica! =haracteristics, resistance to acids 
and other agents and qualitative analysis of plastic materials. 
Both the laboratory and the results obtained will be available to 
any Kansas manufacturer interested in this field of development. 


*% CARL E. HOLMES, FORMERLY CHIEF ENGINEER 
of Engineering Specialties Corp., is now head of his own com- 
pany, American Plastics & Industrial Engineering Corp., located 
at 414 Curtis Bldg., Detroit, Mich. Associated with him are J. 
E. Morrison, former vice-president of Engineering Specialties, as 
vice-president, and W. L. Yaeger, former chief engineer of 
Standard Products Corp., Thermo-Plastics Div., as chief engineer. 
The new company will specialize in consulting, designing, de- 
velopments and mold building. 


* DUE TO THE GREAT INTEREST CREATED AT THE 
October meeting of the A.S.M.E. by John P. Taylor’s article 
on radio frequency heating as applied to plastic materials, the 
Chicago section of S.P.E. decided that a symposium on this 
subject would be of value. A galaxy of talent was gathered, 
including W. M. Witty, RCA Victor Div., Radio Corp. of 
America; Eugene Mittelmann, Illinois Tool Works; and James 
A. Boyajian, Instructor of Plastics Engineering, Northwestern 
Technological Institute with C. C. Henry as chairman. 

Eugene Mittelman, speaking on ‘“‘Experiences in the Industrial 
Applications of High Frequency Heating,’’ discussed the funda- 
mental principles upon which the practical applications of high 
frequency heating are based and upon which they depend. The 
following three factors were taken as fundamental: 

1. The power absorption of the object to be heated as a 
function of the geometrical relationship between object and 
electrodes. 

2. The time-temperature relationship for different amounts 
of power input. 

3. The differences in conductivity and dielectric constant 
between the individual layers of the sample and their influence 
upon the temperature distribution. 

Mr. Mittelman used several slides to illustrate the more com 
plex points in his discussion. He also pointed out the possibilities 
of influencing a certain power distribution according to a de 
sired geometrical pattern. He stated that it is possible to obtain 
within limits a certain desired temperature pattern within the 
sample and offered as proof several wood samples which had been 
purposely overheated. These samples showed a very distinct 
zone in the center which was actually charred and converted 
into charcoal, the outer layers remaining intact. 

James A. Boyajian then gave the historical background of 
high frequency heating. At the turn of the century it was 
known that iron could be heated by being placed in a varying 
magnetic field. Early sources of AC to produce such fields were 
rotating generators. Mechanical limitations of such equipment 
imposed an upper limit of 15 kc. per second. Since it was known 
that the higher the frequency the greater the heat that would be 
produced, efforts were directed towards the development of suit- 
able sources. This led to the evolution of the resonant spark 
gap oscillator which was successfully used and, in fact, accounts 
for many practical installations for heat treatment of metals 
today. Spark-gap operating frequencies above 300 kc., however, 
are not generally used. 

Since most plastic materials are very good insulators it is 
necessary that frequencies in the megacycle range be used, and 
therefore it was not until electronic equipment of sufficient power 
was developed that these nonconductors could be heated. 

Mr. Witty’s speech was carried as a feature article in the Engi- 
neering Section of the May issue of MopERN PLASTICs. 


*% NATIONAL HEADQUARTERS OF THE SOCIETY OF 
Plastics Engineers announces the appointment of Stephen Hilde- 
brandt, of Detroit, to head a national membership committee 

(Please turn to page 120) 
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“To make a better package”... 
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the package innovations that have come 
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tainers. These capacities, necessarily re- 
served for other purposes today, deserve 
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DR. FRANK K. SCHOENFELD, FORMERLY IN 
charge of the Koroseal research and development laboratories 
the B. F. Goodrich Co., has been named technical supérin- 

t of the chemical division of the company. He succeeds 
Dr. Robert V. Yohe, now manager of Goodrich’s Kentucky syn- 
thetic rubber plant 


*® R. D. WOOD CO., PHILADELPHIA, PA., ANNOUNCE 
the appointment of C. E. Powell as manager of the machinery 


department. 


* TO KEEP GOVERNMENT AGENCIES INFORMED OF 
the latest technical developments in its cellulose products, 
Hercules Powder Co. has opened a Washington office in Room 
436, Southern Building, 15th and H Streets, N. W. The work 
of this office will be confined to technical matters and will not 
cover sales, allocations or other types of problems. 


*% HERBERT A. T. SMITH, FORMER OFFICER AND 
director of Manufacturers Chemical Corp., has joined the sales 
development dept. of American Viscose Corp., Marcus Hook, Pa. 


* 


i: 


% PLASTIC DIE AND TOOL CORP. HAVE MOVED INTO 
new offices at 2140 South Vermont Ave., Los Angeles, California. 


*% ATLAS POWDER CO., WILMINGTON, DELAWARE, 
has announced the appointment of M. J. Creighton as general 
manager of the industrial chemicals department, in charge of 
research and development. Mr. Creighton will be succeeded 
as general manager of the company’s cellulose products depart- 
ment by J. K. Veidig, who will be assisted by E. H. Bucy. 


% AT THE ANNUAL MEETING OF THE RUBBER AND 
Plastics Div., Montreal Section of the Society of Chemical 
Industry, held on April 9 at McGill University, the following 11 
members were elected in a body for the 1943-44 executive: 
H. L. Blachford, Henry Chauvin, John Dunn, W. P. B. Gedye, 
Dr. R. S. Jane, Wilfred Jonah, A. B. Lewis, J. H. McCready, 
L. C. McLeod, J. R. Mills and E. W. Thorne. Officers will be 
selected later at a joint meeting of the retiring and incoming 
executive. 

“Developments in the Functional Utilization of Plastics’’ was 
the subject of the guest speaker, H. K. Nason, assistant director 
of research, Monsanto Chemical Co. In addition to stressing the 
increasingly important wartime role of plastics, Mr. Nason pre- 
sented slides showing the advances made in the last two years in 
accumulating comparative physical data for plastics and light 
metals used in aircraft. 


.% J. M. McLEOD, FORMERLY ASSISTANT: SALES 


manager of Hardinge Bros., Inc., has been appointed district 
manager of the company’s Hartford office. 


*.TO KEEP IN TOUCH WITH NEW TRENDS AND DE- 
velopments and to continue the study of plastics, the graduating 
class of the Plastics Industries Technical Institute has formed 
the Plastics Progress Club of New York. Composed mostly of 
business executives, the Club plans at its monthly meetings to 
invite as speakers engineers, molders, chemists, designers as well 
as manufacturers of plastic materials and molding machinery. 
Officers are Sydney J. Bryant, president, I. B. Rosenfeld, secre- 
tary, and Martin Greenblatt, treasurer. 


*% CARTER PRODUCTS CORP., MAKERS OF EXTRUDED 
plastics; announce their removal to new and enlarged quarters 
at 6921 Carnegie Ave., Cleveland, Ohio. 


% A PROGRAM FOR THE MANUFACTURE OF SYN- 
thetic waxes has been initiated by Warwick Chemical Co. of 
West Warwick, R. I., under the active direction of Dr. Ernest 
Stossel who has done research work in this line for many years. 
A new unit is now under construction for the manufacture of the 
waxes and for oxidation products of hydrocarbons made accord- 
ing to precesses invented by Dr. Ernest Zerner, director of re- 
search and actively cooperating with Dr. Stossel in his program. 


% AIRCRAFT SCREW PRODUCTS CO., INC., LONG 
Island City, N. Y., announces the appointment of G. C. Brown as 
Detroit engineering representative. 


*%* THE FIRST COMPREHENSIVE COLLECTION OF 
war materiél of its kind to be shown in the country is on display 
at the Chrysler show rooms, 42nd St. at Lexington Ave., New 
York City. The exhibition is composed of a cross section of 
ordnance items of which a goodly number are manufactured by 
war plants in the New York and New Jersey areas. New pieces 
and various weapons collected from the Axis will be added as they 
become available. The exhibition is expected to continue 
through June. Admission is free. 


% COMPLETION OF THE SECOND ROHM & HAAS CO. 
plant for the manufacture of acrylonitrile, important organic 
constituent of the Buna-N synthetic rubbers, is expected shortly, 
making the fourth plant of its kind in operation in this country. 
The company’s first plant was opened in 1940, the result of 
several years of interest in acrylonitrile as a copolymer with 
butadiene. 


% THE ARMY-NAVY PRODUCTION AWARD FOR 
excellence in the production of war equipment was presented 
on May 26, to the men and women employees of John Royle & 
Sons, makers of extruding machines, at their plant in Paterson, 
N. J. 


% AMERICAN MOLDING CO., SAN FRANCISCO, CALIF., 
announce the appointment of Fred L. Kennerley as general 
manager. For the past 14 years Mr. Kennerley has been San 
Francisco manager of C. D. LaMoree. 


*% WITH SYNTHETIC RUBBER JUST BEGINNING TO 
come into the country’s tire plants in volume, presenting many 
problems of changeover from natural rubber to synthetic rubber 
basis, the Detroit Rubber and Plastics group devoted their 
May 21 meeting to “Synthetic Rubber and Tires.’’ The speak- 
ers, Dr. J. W. Temple and Dr. W. H. Hulswit of the compounding 
department, Detroit tire plant, United States Rubber Co., 
emphasized some of the differences between natural and syn- 
thetic rubber and discussed their effect on tire quality and 
manufacturing processes. 


% MONSANTO CHEMICAL CO., EVERETT, MASS. 
announce the appointment of Dr. Donald H. Powers to its 
Merrimac division staff as consultant on textile applications. 
Dr. Powers is a director of the Textile Research Institute, Inc., 
and a member of the American Chemical Society and the Ameri- 
can Society for Testing Materials. Previously he was associated 
with Rchm and Haas 


% STATE APPRENTICESHIP DIRECTORS FROM 9 
states and the Territory of Hawaii, following a 5-day conference 
in Washington, have recommended the establishment of com- 
bination apprenticeship and high school systems. Designed 
to operate in every war production area, those trained would 
include boys in the 16 to 17 year old group, men over draft age 
or disqualified for combat duty because of dependants or physical 
ailments, soldiers released from service, and women. 








It has come to the attention of the publisher of MODERN 
PLASTICS magazine that in numerous places throughout 
the country, molding and fabricating companies have been 
established under the name of Modern Plastics Co., 
Modern Plastics Inc., or similar titles. 

We take this opportunity to state that MODERN PLAS- 
TICS magazine, published by Modern Plastics, Inc., has 
no interest whatsoever in any such company. Our sole 
interest is the publication ot MODERN PLASTICS magazine. 
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Know Available Stock Screw Types!! 


The extruding machine is daily being called upon to perform many new and 
varied tasks. Selection of the proper stock screw or feed worm is important. 
We manufacture screws of standard and special design for tubing, straining, 
covering . . . with rubber, synthetic rubber and plastic resins. For best results, 
use the correct screw. Let us assist. 


JOHN ROYLE & SONS 


PATERSON, N. J. 
AKRON: J, C. CLINEFELTER LONDON: JAMES DAY (MACHINERY) LTD. 
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1942 Book of A.S.T.M. Standards 


Published in 3 parts by the American Society for Test- 
ing Materials, 260 S. Broad St., Philadelphia, Pa. 


Price: $27 complete; any one part $9 1868 pages 


These three volumes contain all of the Society's widely used 
specifications and tests for materials, definitions, and recom- 
mended practices, in their latest approved form. Reference 
to previous issues of the Standards or their Supplements for 
details of the standard or tentative methods of test is un- 
necessary. 

The subject matter of the Book of Standards is divided as 
follows: Part I. Metals—Specifications and methods of test 
for ferrous and non-ferrous metals, except methods of chemical 
analysis, which are published in a separate book on Chemical 
Analysis of Metals. Part II. Nonmetallic Materials, Con- 
structional—-Cementitious materials, concrete, masonry build- 
ing units, ceramics, pipe and tile, thermal insulating materials, 
timber and timber preservatives, paints, varnishes and 
lacquers, road materials, waterproofing and roofing materials, 
soils. Part III. Nonmetallic Materials, General—Fuels, 
petroleum products, electrical insulating materials, rubber, 
textiles, soaps and detergents, paper, plastics, water, ther- 
mometers. 

Each part contains its own table of contents and subject 
index. Part III includes 19 methods of tests for various 
properties of plastics, a recommended practice for conducting 
long-time tension tests and a classification of terms and descrip 
tive nomenclature of objects made from plastics. G. M. K. 


Henley’s Twentieth Century Book of Formulas, 


Processes, and Trade Secrets 
Edited by Gardner D. Hiscox 


Norman W. Henley Publishing Co., 17 W. 45th St., 
New York, 1942 


Price $4.00 


In compiling these formulas, the editors have endeavored 
to meet the practical requirements of the home and workshop. 
This revised edition contains new information on paints, 
varnishes, lacquers, plastics, polishes, photography and many 
other subjects. A glossary of chemical terms and their corre- 
sponding common names and several pages of useful informa- 
tion concerning the materials mentioned in the book shouid 
be helpful to many readers. Another handy feature is the 
list of names and addresses of dealers who can supply the 
various materials needed in preparing the compositions de- 
scribed. A very complete index to the ten thousand selected 
formulas makes it easy to locate the desired information in 
this reference book. G. M. K. 


917 pages 


*% AN “INDEX TO A\S.T.M. STANDARDS, INCLUDING 
Tentative Standards," as of December 1942, may be obtained 
free of charge by writing A.S.T.M. Headquarters, 260 S. Broad 
St., Philadelphia, Pa. The index is really an adjunct to the 
Book of Standards, enabling easy location of specifications and 
tests and determining whether standard specifications have 
been issued on a particular material or subject. 
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Metal Industries Catalog 
ce Publishing Corp., 330 West 42nd St., New York, 


First annual edition 318 pages, illustrated 


This catalog, the first annual edition, is a compilation of data 
and references which should be highly useful to those engaged in 
the metal and related industries. It is divided into three prin 
cipal sections: engineering and metallurgical data; a manu 
facturers’ catalog containing condensed catalog material of over 
100 leading producers; and an all-inclusive, well arranged tech 
nical and scientific book section. The book is thoroughly in- 
dexed with an alphabetical listing of the firms whose products are 
catalogued, trade names, and a classification of equipment and 
supplies. 


% CARBIDE AND CARBON CHEMICALS CORP., NEW 
York, N. Y., have issued an attractive bulletin discussing 
Vinylite resins, their forms, properties and uses. The several 
different types of Vinylite resins are described as to their general 
characteristics, physical properties and applications. The cover 
of this 20-page book is protected by a surface coating based on a 
Vinylite copolymer resin, giving a high surface gloss. Othe 
descriptive pamphlets available from the company deal with 
Vinylite plastic rigid sheet, thermosetting vinyl butyral spreader 
coatings and polyvinyl acetate resins. 


. 

% TO HELP IMPROVE THE QUALITY AND INCREASE 
the quantity of articles molded from low loss phenolics, Bakelite 
Corp., New York, N. Y., has issued a manual stressing the at 
tention which must be given the details of mold design, mold 
charge and mold operation. In addition to covering such items 
as type and location of cut-off; form, quantity and position of 
charge; mold temperature and molding time, there is a guide 
for correction of specific troubles which may be encountered. 


*% “CELANESE IN THE POST-WAR WORLD” TELLS OF 
the new and growing uses for the plastic and textile products of 
the Celanese Corp. of America, 180 Madison Ave., New York, 
N. Y. There are full-page photographs of such plastic products 
as a lunch kit, developing trays and acetate-sealed glass am 
poules. The section on possible uses for the company’s plastics 
is like a glimpse into the post-war future. 


*% THREE BOOKLETS HAVE BEEN PUBLISHED BY 


. Hercules Powder Co., Wilmington, Del., ‘“‘Hercolyn and Abalyn,”’ 


“Flexalyn and Flexalyn C” and “Chlorinated Paraffin.’’ In 
addition to discussion of general properties, a section in each is 
devoted to a description of applications. Numerous tables 
and charts are included 





“Production Control,”’ first of a series of articles of 
interest to limited groups within the plastics industry, has 
been published by Mopern Ptastics. Prepared by 
George V. Sammet, Jr., production engineer of Northern 
Industrial Chemical Co., this bulletin describes how one 
large molding plant operates under such new Government 
regulations as Production Requirements Plan, Controlled 
Materials Plan and Allocations. Copies may be obtained 
from the magazine for a nominal charge of 25 cents. 

“Cutting Production Losses from Absenteeism,”’ a 
bulletin issued by Mopern PLasTics, was prepared 
by Lucille J. Buchanan, economic analyst, Division of 
Labor Standards, U. S. Department of Labor. On its 
4 pages are summarized the experiences of many war 
industries and their opinions as to the best method of 
curbing absenteeism, whatever its cause. Copies may be 
obtained by writing to the magazine requesting bulletin 
No. 126. Ten cents covers the cost of handling and 
mailing. 
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I i= Il... a low temperature 
transparent) rubber-like 
synthetic tubing 


i T-22 ..a versatile rubber- 
like synthetic tubing for 
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rT-33..0 high-heat resist- 
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soldering, baking, etc. are employed 


Our laboratory, compounding and processing facil- 
ities are available to develop specific materials 
for your specific uses. Your inquiries are invited. 
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Current news, Government orders and regulations affecting 
the plastics industry, with analyses of the plastics situation 





PROPOSED PRICE REGULATION FOR PLASTICS 


A new regulation to establish maximum prices for resins and 
plastics sold at the manufacturers’ level and purchased by anyone 
will soon be issued. In the proposed regulation prices of plastics 
materials now in existence and governed by GMPR will be 
established as maximum prices under the new order by simple 
statement of the fact. However, the new regulations will provide 
formula pricing methods for automatic pricing of any new plastic 
material offered for sale. They will be held to the general level 
of all prices that existed for similar materials in March 1942. 
There will be no necessity to apply for prices for experimental 
products. 

In the pricing of new products the proposed regulations 
attempt to define and segregate ail of them into one of four groups, 
namely: the same, nearly the same, related or nearly related, as 
compared to an older product. A specific method for pricing 
each group will be outlined. With the rapid changes now going 
on in material compounds, it is probable that almost every old 
product will become a new one through some change or other 
within the next year or two and thus come under the new pricing 
provisions of this order. 

Eight months were spent in preparation of the new order. 
Many plastic industry leaders have been consulted as to its 
provisions. Asa result of these consultations it was revised many 
times before it was first presented at an industry meeting. Every 
effort has been made to make the regulation workable by the OPA 
officials who have resins and plastics under their jurisdiction. 
The various rules and requirements in regard to record keeping 
and reports have been carefully designed to cause the industry 
the least possible inconvenience and at the same time enable ad- 
ministrators of the order to carry out their duties with prompt 
assurance. 

In fact the coming issuance of this order can be taken as a 
symptom of the industry’s growing importance—a further 
stepping stone in plastics’ rise to maturity. Synthetic resins and 
plastics materials will now be taken out from under the jurisdic- 
tion of GMPR and put under a regulation designed and tailored 
to the needs of plastics. From now on, the plastics and resins 
industry will have an opportunity to build up its own special 
cases and interpretations in regard to price. 

It is OPA's intent to remove eventually certain special products 
or groups of products now covered by the resins and plastics 
regulations and place these special products under regulations 
of their own in the form of amendments. Laminates and vul- 
canized fibre, for example, may require specialized handling and 
may get regulations setting special prices for those particular 
groups. When it becomes advisable to issue specific dollars 
and cents prices, they will be issued as amendments to this regula- 
tion and not on sometimes meaningless (as far as this industry is 
concerned) terms of GMPR. 

The new regulations will also centralize price control in one 
unit of OPA and give the industry an OPA headquarters that 
may open a way toward centralization of control for all plastic 
products—including those of molders, laminators and fabricators 
who are now under MPR 136 and 229, GMPR and MPR 188 
(consumer dureble goods regulation). 


UREA-FORMALDEHYDE ORDER 


By the time this is printed, the urea-formaldehyde order may 
have been issued. It is not possible to discuss details of the 
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order here, but it is important to point out some of the back- 
ground that makes this order necessary. One particular pur 
pose is to give WPB more direct control over the end use of 
formaldehyde so that it will not go into manufacture of non 
essentials. Neither formaldehyde nor urea manufacturers nor 
WPB itself can be sure of the end use of these materials until 
they have been allocated for some specific purpose. 

A molder who deals in only a few compounds or a manu- 
facturer who makes only a few materials would be interested to 
see how WPB officials picture the entire industry. It is an in 
volved and complex system whereby they funnel the right amount 
of a given product into the place where it is most needed without 
unbalancing the entire plastics production program. They must 
see that formaldehyde is distributed to the resin nianufacturers 
where the end use will contribute most toward winning the war 
They must watch, for example, formaldehyde, phenol, catalysts, 
solvents, fillers, electric or steam power, manpower, shipping 
containers and transportation all at the same time. If there 
is not enough of any one item available at a given place, serious 
production delays are inevitable. The urea-formaldehyde order 
is a step toward more efficient control of an important material 
in this balancing process. 

Insofar as formaldehyde is concerned it will continue to be 
limited in its application to civilian items. Mi£ilitary uses are 
constantly increasing. Essential civilian uses such as plastic 
parts used in transportation and communication will continue 
to be provided, but all items of secondary essentiality will eventu 
ally be dropped. Both urea and formaldehyde are particularly 
tight at the moment, but urea is always tight in the spring 
Unless adverse developments take place, additional formaldehyde 
will be available in 60 days, but it still won’t be enough to satisfy 
all demand. It is doubtful that new facilities will be built, or 
would be even if steel were available, for manpower is the big, 


future problem. It would do no good to build new plants if no 


one could be found to operate them. Once more MODERN 
PLastTics emphasizes that manpower problem. See that your 
replacement tables are in order and keep increasing your number 
of trainees. 


INDUSTRY ADVISORY COMMITTEE MEETING 


In what has been described by a participant as “the best 
meeting yet,’’ the Organic Plastics and Resin Manufacturers’ 
Industry Advisory Committee met in early May. They rec 
ommended that urea resins be distributed in a manner similar 
to phenolic resins and reported that all war requirements for 
urea resins were being satisfied, except for special dry adhesives 

They also suggested that the phenolic-resin order be amended 
to permit three-month allocations rather than one-month. 
Many molders will not be able to take advantage of this expe- 
dient because they are not able to anticipate what they will 
be manufacturing in three months. The three-month allocation 
will be most effective in connection with stabilized operations 
such as the manufacture of abrasive wheels, laminates and 
plywood. The longer allocation period would also save paper 
work and give a better opportunity to schedule production. 

It was reported by producers of phenolic resins that delivery 
of their basic raw material has improved during the last four 
months. There are a few new phenol plants coming along—there 
will possibly be 30 per cent more phenol by the end of the year. 
But don’t make a grand rush—it is still tight and will continue 

















ALCOA 


TO SPIN AT HIGH SPEEDS.. 


This is a resin-coated spinning bucket. It is 
forged from strong aluminum alloy. Thousands 
are in use in the rayon mills. The high strength 


of these Alcoa forgings enabled the industry to 


step up spinning speeds to as high as 14,000 rpm. 


Their baked phenolic resin coating protects 
them against attack by the chemicals employed. 

It’s another case of a plastic and an alumi- 
num alloy working as a team, doing a job 
which neither could do as well alone. 

But the aluminum provides more than high 
strength. Its dimensions and shape remain 
accurate, holding the spinning buckets in 
balance, a vital factor at high-speed operation. 


The buckets are light in weight, making 
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AGAINST CORROSION 


handling easier. And, should there be a break 
in the coating, there will be no discoloration 
of the product. 

Imagineering conceived this joint use of 
plastic resins and aluminum, and Alcoa engi- 
neers developed the technique for making the 
coating adhere firmly to the metal. Thus, a 
substantial market was established for both 
materials. The postwar world is certain to see 
a succession of such designs, in which the desir- 
able characteristics of aluminum are supple- 
mented by a judicious use of plastics. Alcoa 
engineers will gladly work with you on such 
designs. ALUMINUM COMPANY OF AMERICA, 


2175 Gulf Building, Pittsburgh, Pennsylvania. 
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so. A possible cellulose acetate flake order was also considered. 
In the suggested order, allocation requests would be filed by the 
producers similar to the pian now in effect in M-196 (nitro- 
cellulose) with end use information supplied to the producer by 
molders with a certification of proposed use. The purpose would 
be to reduce the number of forms required by WPB. One of the 
problems before the order can be promulgated would be to find 
personnel for administration. 

The Committee reported satisfactory operations with regard 
to Thermoplastic Order M-154, but the most misunderstood 
phase is the military exemption clause. Many firms are under 
the impression that orders placed by a post exchange or ship store 
are entitled to exemption. Such is not the case. Any such 
order, to be classed as a war order, must be certified as a direct 
military purchase in accordance with Priorities Regulation 17 and 
furthermore must be one of the items on the Exhibit A list which 
is entitled to a war use exemption, since a large majority of items 
are not in this category. 


ESSENTIALITY OF PLASTIC GOODS 


A letter mailed to the aviation industry by the Operating 
Committee on Aircraft Materials Conservation on ‘Availability 
of Phenolic Resins for Use in Aircraft Components’”’ serves to 
point out the difference between essential and non-essential 
plastic products. What the letter says about phenolic resins and 
essential applications may also be applied to other plastics. 
Boiled down to a few words the letter indicates that: 

1. If a new prospective use of a plastic material is indispen- 
sable, the plastic will be made available in the desired quantity. 
Thus if a new type plane is developed whose success is dependent 
upon a phenolic laminate in the landing gear, the necessary 
plastic materials would be found even if they have to be taken 
away from less essential military items. 

2. If the use of plastics results in material improvement in 
performance of an item for the armed forces, sufficient material 
will probably be found. 

3. If sound engineering indicates that plastics are fitted for a 
given application in an essential item and such use will result in 
a substantial saving in weight or in man hours for fabrication, 
every effort will be made to find the plastic material. 

4. If a prospective application constitutes a direct substitu- 
tion for metal without any other apparent advantage, plastics 
can seldom be used. Substitution would depend upon the 
critical state of the particular plastic and the end use. Certain 
phenolics have been allocated to replace extruded aluminum 
tubing when there was a lack of proper grade aluminum or not 
enough facilities to produce the required product. But such 
instances are few and far between. A request to substitute 
comparatively freer materials such as cellulose acetate, cellulose 
acetate butyrate, polyvinyl chloride and those formulations 
made from tailings would stand a better chance than relatively 
restricted methyl methacrylate or phenolics. But even these 
so-called freer materials may become critical in the future as 
increasing demand calls for their use in new applications. 

Don't be too impatient with WPB rulings on essentiality. 
They are sitting virtually under the guns and can see what is 
happening. They know when a new military usage is going to 
require a huge amount of plastics tonnage, and it is their duty 
to find it if possible even at the expense of cutting into pro- 
duction of an article of prime essentiality. 


FILM SCRAP GETS NEW PRICE CEILING 


OPA will move to amend MPR 171 (Film Scrap) by placing 
a dollars and cents ceiling on X-ray and commercial film scrap. 
The former ceiling price included only nitro-cellulose or movie 
film scrap. The proposed new amendment will establish prices 
at the level of October 1941. 


VESTED FOREIGN PLASTICS PATENTS AVAILABLE 


The Alien Property Custodian is eager to get more vested 
enemy patents into the hands of American manufacturers. For 
lists of patents of interest to the plastics industry write to Alien 





Property Custodian, Field Building, Chicago, and ask for catalog 
sections on Class 260 Chemistry, carbon compounds; Class 18, 
plastics; Class 106, plastic compositions; Class 25, plastic block 
and earthenware apparatus; Class 207, plastic metal-working. 
The price of the catalog sections are: 25 cents for Class 260 
and 10 cents each for the others. Full instruction for applying 
for licenses to use the seized patents will be sent with the catalog 
sections. 


HOW TO OBTAIN MOLDS 


For the benefit of molders who may be confused over obtaining 
molds through the War Production Board, we are printing a 
general review of the necessary procedure. Under CMP, molds 
for plastics may be considered as operating supplies whether title 
to the mold remains with the customer or the molder and 
may be purchased in accordance with CMP Regulation 5. If 
the molder fabricates his own molds he may purchase the steel 
for their fabrication by certifying on his purchase order the follow 
ing endorsement : . 


“CMP allotment symbol MRO—The undersigned certifies, subject to the 
criminal penalties for misrepresentation contained in section 35 (A) of the 
United States Criminal Code, that the controlled materials covered by this 
order are required for essential maintenance, repair or operating supplies, to 
be used for a purpose listed in Schedule I or Schedule II of CMP Regulation 
No. 5 and that delivery thereof will not result in a violation of the quantity 
restrictions contained in paragraph (f) of said regulation." 


If the molder has his molds made by an outside tool company, 
the molder should certify on his order the following endorsement 


“Preference rating . (specify rating)-MRO. The undersigned certi 
fies, subject to the criminal penalties for misrepresentation contained in 
section 35 (A) of the United States Criminal Code, that the items covered 
by this order are required for essential maintenance, repair or operating 
supplies; that this order is rated and placed in compliance with CMP 
Regulation No. 5; and that the delivery requested will not result in a viola 
tion of the quantity restrictions contained in paragraph (f) of said regula 
tion.” 


The rating supplied in this case will depend upon the molder’s 
classification in the schedules attached to CMP Regulation No. 5 
In either case, the total dollar value of purchases for maintenance, 
repair and operating supplies should not exceed the molder’s 
quota as outlined in paragraph (f) of the regulation. 

Before purchasing molds or fabricating steel for molds, the 
proper clearance should be obtained from the provisions of order 
L-159 by filing form PD 741 with WPB. 

Note: The molder himself must file for molds—not the molder'’s 
customer as the molder must answer certain questions in regard to 
equipment as asked on PD 741. 


NITROCELLULOSE ALLOCATIONS ELIMINATED 


Because the supply and demand situation on soluble nitro- 
cellulose has eased, WPB revoked General Preference Order 
M-196 on May 14, 1943. However, users of nitrocellulose 
should take note that this material cannot be employed for manu 
facture of prohibited articles under M-154. In other words, 
nitrocellulose is still limited to the manufacture of war and essen- 
tial civilian goods only, but the manufacturer of such essential 
goods will no longer be required to apply for an allocation of 
nitrocellulose. 


REPLACEMENT SCHEDULES ARE A NECESSITY 


A great many employers in the industry have failed to make 
out their replacement schedules. We have learned from Govern- 
ment authorities of the grave necessity for complying with this 
procedure. If your replacement schedule is not in order, you 
will have to fight out each individual case, which is a time 
consuming process. The schedule is the key form in obtaining 
protection from Selective Service for your most essential people. 
A replacement schedule is drawn up by the employer indicating 
his views as to the time and order by which each of his employees 
could be released to the armed services. Thus the employer can 
be more reasonably assured that his unskilled workers will be 
taken before skilled workers, (Please turn to page 156) 
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20 tons capacity ... rugged .. . a strictly precision 
unit... highly accurate... entirely self-contained. 
Write today for a bulletin giving complete details. 
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*% A RADIO SEWING MACHINE FOR WORK ON THER- 
moplastics has been developed experimentally by RCA laborato- 
ries, Princeton, N. J. Instead of needle and thread, this machine 
uses radio-frequency current. The material to be “stitched’’ is 
fed across a table top through two roller wheels that pull the 
material along and act as plates which set up a small electro- 
magnetic field. As the radio-frequency current passes through 
the material, heat is generated by dielectric loss. This heat 
causes thermoplastics to fuse in a tight bond. By generating 
heat inside the material itself, this machine is described as over- 
coming the problems of maintaining uniform temperature 
and of keeping the processing equipment from becoming gummy 
In appearance the unit is much like a conventional sewing 
machine. The radio device derives its current from a low 
power radio-electronic oscillator, while a small electric motor 
drives the roller wheels. 


‘% A MULTI-PURPOSE GRINDER, DESCRIBED AS 
offering greater flexibility and wider range of work than hereto 
fore possible on any one model, is available from Sav-way Indus 
tries, Machine Tool Div., Detroit, Mich. Holes from '/, in. to 
18 in. in diameter and up to 9 in. deep, straight or tapered sides, 
may be ground on this machine. Construction of the headstock 
permits an adjustment to a distance of 3'/, in. at right angles to 
the wheel transverse by loosening two nuts. The grinding wheel 
head may be adjusted to .0001 and the diamond holder is of the 
swing type with micrometer adjustment permitting the diamond 
to be set accurately for sizing holes. The machine has an ec- 
centric bushing between rack and_gear. 


*% BLAKE AND JOHNSON CO., WATERVILLE, CONN., 
have introduced a new screw for wood, plastic and combination 
assemblies under the name Twin-Fast Screw. This screw has 
two parallel threads which start at opposite sides of the shank 
and terminate in a single, centered point. The self-tapping and 
cylindrical contour are described as increasing strength and 
holding power, allowing the use of fewer and shorter screws. 
The single, sharp point of this screw is said to eliminate eccentric 
movement and thus prevent misalignment of assemblies while 
the relieved shank diameter lessens danger of fractures or ruptures 
in ‘assemblies subject to changes of temperature and humidity. 





*% ROBERT H. CLARK CO., LOS ANGELES, CALIF., 
announces an adjustable tool for surface facing in horizontal or 
vertical milling machines, lathes and other spindle machines 
It consists of tapered or straight shank and body with 3 adjust- 
able high speed bits which it is said can be easily reground or 
replaced. Complete set of 4 Clark Surface Facers covers frac 
tional and decimal expansions of 1 in. to 5 in.; each model is 
claimed to cover the range of several standard facing tools. A 
measuring gage is provided with each tool. 


% VERSATILE AND SIMPLE TO USE, SUPERIOR IN- 
struments Co., New York City, makes a voltage tester which 
operates by simply connecting the needle pointed test prods 
across any electric line. Voltage, frequency, type of current and 
other data are automatically recorded in the manner of a ther 
mometer. The instrument is said to be ruggedly constructed to 
withstand the hard knocks of maintenance work. Size: 1°/, X 
5 X 15/;in.; weight, 5 ounces. 


*% A NEW LAMINATING 
hydraulic press described as 
having many advantages over 
old, hand-operated units has 
been developed by Williams 
Apparatus Co., Watertown, 
N. Y., for the U. S. Govern- 
ment. Rapidity of operation 
is obtained by a special pres- 
sure development method. 
A spin of the vertical hand 
wheel secures long-travel and 
medium pressures while a few 
turns of the horizontal wheel 
forces a 1-in. plunger into the 
oil well to obtain high pres 
sures up to 30 tons and more. 
The temperature of the elec- 
tric hot plates, 9°/; in. X 9°/s 
in., 92 sq. in., is closely con- 
trolled by thermostats. Since 
they are cooled with com- 
pressed air, the heat may be 
dissipated rapidly. These 
plates are machined and faced 
either with polished stainless 
steel or Monel metal 

The press is understood to 
be well adapted to plastic re 
search work, laminations and 
impregnations of cloth, wood. 





*% HIGH SPEED RECIPROCATING ACTION WITH A 
unique principle that eliminates violent vibration is combined in 
the Nedco Model R, a sanding unit designed by The Lintern 
Corp., Berea, Ohio. Balanced weight and smooth action are 
said to facilitate even pressure, with only guidance necessary by 
the worker. The natural hand grip close to the work assures 
good control. The unit plugs into nearest outlet and is ruggedly 
constructed for continuous production work. Motor may be 
removed without disturbing drive assembly. 


*% TO ASSIST INTRA-DEPARTMENT HAULING OF 
large unit loads, temporary storage and precise positioning of 
multi-unit assortments of materials, Towmotor Corp., Cleve 
land, Ohio, offers a simple and effective rolling rack system to be 
used with standard fork lift trucks. The racks, caster equipped 
and adjusted on standards to accommodate many different 
types of load, are picked up by the trucks and taken to their 
destination. They are then easily removed and can if necessary 
be rolled short distances for exact positioning. 
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STOKES PREFORM PRESSES 


SINGLE-PUNCH PRESSES for General- ROTARY PRESSES for High-Speed TOGGLE-TYPE PRESSES for Heavy-Duty Pre 
Purpose Preforming. Readily changed Production . . . Ball or Standard forming. Pressures up to 80 tons. 40 or 50 
from one job to another. Production Shaped Preforms. Production rates strokes per minute. 

rates up to 50 or more per minute. up to 1,000 per minute. 


Single-Punch General-Purpose Presses 
High-Speed Rotary Type Presses 


Stokes Automatic Preform Presses, for precompressing molding powders into 
tablets or pills of uniform weight, density and form, are available in types and 
capacities to meet every requirement. We build stock model Single-Punch, 
Toggle-Type and Rotary Presses to apply pressures up to 80 tons, also presses from 
100 to 300 tons capacity to meet special requirements. 


All are simple, practical machines, built for hard, continuous service and fully 
protected against damage from overloads and jamming. Construction is particu- 
larly rugged. Frames are semi-steel, combining the rigidity of castings with 
the strength of steel plate. Gears are well guarded. Bearings are large, and 
bronze bushed. Simple adjustments to control pressure, density, weight and 
thickness may be made while machines are running. 


Variable speed drives assure maximum production with various materials and on 
preforms of different size. Special shaped punches and dies or those to produce 
perforated preforms may be used. Presses are quickly changed over from one 
job to another. 


Write for new catalog No. 427 showing improved model Stokes ‘‘Standard’’ Semi- 
automatic Molding Presses and various models of Stokes Preform Presses. 


F. J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 


FJ Stokes © 





Write for new catalog No 
427 showing improved 
model Stokes ‘‘Standard’’ 
Semi - automatic Molding 
Presses and various models 
of Stokes Preform Presses. 








Engineering properties 


(Continued from page 97) with a _ thermoplastic ma- 





TABLE IV.—AVERAGE LONGITUDINAL Izop Impact RESISTANCE 
oF PLASTIC MATERIALS 


Izod impact resistance 

















terial. The amount of creep is considerably higher than that Material Notch on edge Notch on face 
for the thermosetting plastic at much less stress and is more oe ere ms panes 
affected by small changes in stress. = ae F. is wea” 

The time-fracture data in Fig. 5 indicate that the decrease ft-lb. lin. of notch 
in stress with time is greater for the thermoplastic. At Grade XX phenolic 0.6 2.3 
1000 hr., the thermosetting material did not fail at a stress Grade C phenolic 1.9 2.7 
less than 50 percent of the static tensile strength. The Grade L phenolic ‘ 2.2 4.4 
corresponding value for the thermoplastic is about 45 percent High-strength paper, phenolic 0.7 3.2 
of its static tensile strength. Creep of aircraft metals at Sokaes Sind cuttin, —— “1 tig 
room temperature is practically nil. ere metas, wree-phenene = > 

Impact data. The data presented in Table IV were ob- eae i 4 Miike= sty 

: =e } ’ Seat; cotton, urea 2.1-2.9 ; 
tained on standard 45° V-notched Izod specimens in a Al. alloy 248. T on on 
plastics Izod impact tester. The values for plastics in general ~- -— 
are very low, being considerably below that for aluminum ita Swe: F 
alloy except those for the glass fabric material and the low- Oni XX phenolic , 1.9 
pressure, cotton-filled plastic. The impact resistance of Grade L phenolic 2 3.1 
material with the notch on the face is higher than that with Glass and cotton, phenolic 27.5 30.5 
the notch across the edges of the laminations. ptr aeccre 4158° F 
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" . . @ Fiberglas fabric No. OC-63; glass warp, muslin fill. 
following personnel in the Structural and Mechanical Test » Copolymer urea-phenol-formaldehyde resin 
¢ Fiberglas fabric No. ECC-11-161; thread count, warp 29/in., fill 17/in 


Branch of the Materials Laboratory who aided in the com- 
pilation of the data and in the testing of plastics: R. T. 
Schwartz, D. A. Shinn, B. Chasman and D. Bremmerman 


26 oz. canvas; 
formaldehyde resin 

¢ 8.5 oz. cotton fabric; 
formaldehyde resin 


thread count 


warp 38/in., fill 24/in.; 


30 threads per in. warp and fill; 


modified urea 


modified urea 











TABLE III.- 
Specific 
Material gravily Direction 
Grade XX phenolic 1.34 Longitudinal 
Transverse 
Grade C phenolic 1.34 Longitudinal 
Transverse 
Grade L phenolic 1.34 Longitudinal 
Transverse 
High-strength paper, phenolic 1.39 Longitudinal 
Transverse 
Glass and cotton, phenolic* 1.64 Longitudinal 
Transverse 
45° 
Glass fabric, urea-phenolic’”* 1.74 Longitudinal 
Cotton, urea* 1.22 Longitudinal 
Transverse 
Flap; cotton, phenolic’ 1,28 Longitudinal 
Transverse 
Seat; cotton, urea’ 1.40 Longitudinal 
Transverse 
Al. alloy 24S-T _-* . Sas ieee rere e 


fabric No. OC-63; glass warp, muslin fill; thread count, warp 54/in., fill 12/in 
gga wn 


ehy - resin. 
Fiberglas f fabric ECC-11-161; fill; thread count, 209/in., fill 17/in. 
count, — sin. “a Ry ain modified urea- Sunmedl dehyde resin. 


fill ‘32/in.; phenol-formaldehyde resin. 
8.5 oz. cotton fabric; 30 thoende | per by = Fy warp and fill; modified urea- formaldehyde resin. 


Proportional limit, 


tangential 


p.s.4. 
7,800 
6,300 
4,000 
4,000 
3,900 
3,800 
10,700 
9,300 
12,500 
10,500 
2,800 
6,900 
1,700 
1,300 
7,100 
8,600 


35,000 


—AVERAGE FLEXURAL PROPERTIES OF PLASTIC MATERIALS 


Modulus of 


rupture 


p.s.i. 
18,400 
16,100 
21,400 
16,300 
21,400 
18,200 
28,400 
29,700 
34,800 
33,800 
24,900 
18,400 
6,400 
9,600 
13,400 
12,000 
12,100 
12,700 
62,000 


Modulus of 


elasticity 


p.s.i 
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Design suggestions 


(Continued from page 93) avoided. These designs are 
illustrated in the three line cuts which comprise Fig. 6. 

Letters are designed with a raise of 6 to 10 mills, except on 
parts of high activity which warrant hobbed molds. Letters 
on rounded surfaces are avoided (Fig. 7). 

Holes and threads introduce important. tenets of design. 
Side holes are shunned because they require pins that lie 
across the direction of pressure and are likely to become bent 
or fractured. Holes molded partially through the piece 
should not be designed with their depth greater than their 
width. And holes molded all the way through should be of 
two widths, with the larger extending the greater part of the 
depth (Fig. 8). Molded threads are better with large pitch 
because fine threads are composed chiefly of resin, with little 
filler material to add strength. 

Inserts and assembly are often interdependent, since inserts 
are used for two purposes; 1) to add strength, and 2) to 
facilitate assembly. The inserts are placed on locating 
pins in the mold. Then under heat and pressure the plastic 
flows around the insert. Because of the difference in thermal 
conductivity, the insert is held securely upon cooling. To 
insure against the insert twisting or pulling out under stress, 
it is designed with a diamond knurl or as undercut hexagonal 
stock (Fig. 9). Straight knurls, also used, are less expensive 
than diamond knurls, but they do not prevent the insert 
from pulling out. 

There is an optimum size of the insert. If it is too large a 
proportion of the total piece, there may not be sufficient 
plastic to absorb the strain of shrinking without cracks. 
However, the insert must be large enough to transmit and 
distribute stresses of later operation over as large an area 


13-—-Flash, filler plate, positive and transfer types of molding 


of the molded phenolic piece as possible to prevent creep 
and subsequent loosening of the insert. Screw machine 
inserts equipped with threads are preferably positioned on 
a shoulder to prevent the resin, which has great penetrat 
ing power, from filling up the threads. 

The correct designing of assembling devices that fasten 
two molded pieces together or a molded piece to other ma- 
terials is guided by considerations of strength, appearance 
and adaptability to mass production. Strength requires 
that the permanence of assembly does not depend on the 
creep resistance of the molded phenolic. The most desirable 
design applies and distributes stresses in the metal parts 
wherever possible. Otherwise, dished out washers and speed 
nuts are used to maintain the tension of assembly. 

Where appearance is important, decorative Gulmite head 
and cross-slot head screws are used with molded inserts. 
Also, riveted assemblies, in which eyelets are pressed into a 
molded shell and riveted over, present a pleasing appearance. 
Adaptability to mass production demands that speed of 
assembly be ensured by the use of speed nuts, attached lock 
washers, riveting and other time-saving devices. Also, 
interchangeability of parts makes easier the job of adapting 
a molded phenolic to mass production. 


Process of manufacture—forming 


After the requirements of application are clearly defined 
and met by the combination of properties offered by a 
certain commercial grade, and the job has been successfully 
designed, the final step is the actual processing of the filler 
and resin of the chosen grade, and the manufacturing of 
the finished piece by the successive stages of forming, molding 
and finishing. 

The form used depends on the type of filler and on the 
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FOR PLASTIC MOLDING 


Southwark Hydraulic Tilting Head Presses 











Easy to operate because both upper and lower molds are 
accessible to the operator, Southwark Hydraulic Tilting 
Head presses are ideal for many plastic molding jobs. 
These versatile presses handle with equal facility all plastic 
materials—hard rubber, thermo-plastic and thermo-setting. 
Pressure and curing time are adjustable for various products. 


Their short stroke—3 inches in most cases—and the 





accessibility of the molds—eliminating rejects due to clogged 
Cavities—mean fast, economical operation 

The press illustrated is but one of many types of South- 
wark Hydraulic presses engineered to meet today's require- 
ments in rubber and plastics manufacture. When you're 
planning new equipment for the competition of tomorrow, 


it will pay you to specify Southwark 


BALDWIN 


SOUTHWARK 


Division THE BALDWIN LOCOMOTIVE WORKS, Philadelphia, Pe. 
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THE 
ROSAN 


The Rosadn Removable Terminal Stud is a new application of 
the Rosdn Locking System for Threaded Inserts and Studs. 


Locked in the material, it cannot turn or loosen. Inserted from 
the front of the panel, it eliminates recessing for bolt heads 
on under side. It eliminates shielding and the necessity of 
removing the entire panel for replacements. 

By means of the Rosan Locking Ring "A" shown in the illustra- 
tion, this terminal stud is solidly locked in the material, but the 
locking ring may be easily pried out and the stud removed if 
necessary, by means of the special flange. 

The locking ring engages its inner teeth with the serrated col- 
lar on the stud, while its outer splines broach their way into 
the material to make a solid fastening which holds the stud 
rigidly in place. 

Effects enormous savings in material and repair time. No spe- 
cial taps or screws required. Standard threads throughout. 
Send the coupon below for literature and full information. 
Manufacturers are invited to submit their problems to our 
Engineering Department. The Rosdan Locking System has types 
of inserts and studs for every branch of industry. 


BARDWELL & McALISTER, INC. 


Designers and Manufacturers 
7636 SANTA MONICA BLVD., HOLLYWOOD 
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influences of strength, intricacy of design and production 
turnover. The resin-treated filler, of chosen grade, is 
processed to the form used by die cutting, as in the laminate 
form, by chopping, as in macérated, or by sawing, as in the 
powdered and laminate forms. 

Prior to molding, the processed material very often is 
weighed out and cold-molded to a biscuit of approximate 
ultimate shape by an operation known as preforming. Pre- 
forming is used when possible because it catalyzes production 
by decreasing time required to load a multi-cavitied mold 
and by curing the material in approximate ultimate shape 
faster with less flow. In addition, less material is wasted 
and there is less danger of contamination when preformed 
biscuits are used. 


Molding 

Two principal determinations at this stage are the types 
and conditions of molding. The types of molding all belong 
to the general class of compression molding and are similar, 
since these thermosetting materials cannot be held in the 
fluid condition long without conversion. The four molding 
types are shown in Fig. 13. 

The choice of molding type depends on the characteristics 
of the finished piece as to depth, density and shape, the 
specified tolerance and the allowable mold cost. Flash 
molds, for which preformed biscuits are required, are good 
for relatively thin sections and for small and fairly simple 
The excess charge is expelled or flashed off between 
Compared to other types, the flash mold is 


pieces. 
mold members. 
inexpensive. 
Positive molds are chosen for dense, deep draw pieces. 
This is because full pressure is on the pieces. The closely 
telescoped parts of this mold make it more costly to build and 
maintain than the other types. Filler plate molds which 
possess a loading chamber for material combine the ad- 
vantages of the flash type without the need for preformed 
In the transfer molds, pressure is not exerted on 


Instead, the charge is forced 


biscuits. 
the whole area of the piece. 
through a small orifice into the cavity. 
flow which permits the use of small and delicate inserts. 
The conditions of molding rely on three agents of influence: 
time, temperature and pressure. The time of the molding 
evcle (heating and cooling) varies with the resin and filler 
Fast cure resins 


The result is a gentle 


form used and with the thickness of piece. 
and powdered fillers cure most rapidly. 

Sufficient heating time must be provided thoroughly to 
permeate the thickness of the piece and cure the resin, and 
sufficient cooling time for prevention of blister or air pockets. 
The average molding cycle for a piece '/, in. thick is about 
15 min., while a piece 3 in. thick may require 1'/, hr., a 
nearly direct variation on the basis of '/; hr. per in. thickness. 

Uniform temperature control is very important since 
fluctuations produce undercured or overcured pieces that may 
be weak and discolored. A mold temperature which varies 
between 135° C. and 180° C. is needed properly to polymerize 
the resin. 

The pressure must also be steady. 
tenance of proper tolerances are dependent on uniformity 
of pressure. Two thousand tb. and upward per sq. in. of 
projected area are applied. 


Finishing 

After any necessary machining operations (held to a 
minimum by the very nature of molded phenolics) there are 
three finishing operations: removal of flash by tumbling or 


Density and the main 














This Prescription for War-Paper 


was rated a // a 


Manufacturer X had sold a product fabricated with paper made according 
to a prescription approximating the above. It had stood up for years under 
every test. Then came the war! 


When used in certain new war weapons, the product failed. What was 
wrong? Study and analysis indicated that the cause of the failure was in the 
paper. The maximum limit of one of the ingredients, formerly ignored, now 
became the deciding factor of success or failure. Prompt adjustment in 
processing the paper, rewriting the prescription and establishment of con- 
trol for the new limitation, prevented further failures . . . Perhaps you 
have a “paper prescription” that needs rewriting. Our engineers will con- 
tact you, at your request, to consult with your technicians. No obligation. 


Ss 

“<< . - 
Sy +3 Please address 
myer roe your letter 


r MISINE PAPER MILLS COMPANY 











Functional Design 
in Plastics 


This rotor for the transmission of electric power is 
Its bi-metal 
The molded 


assembly was designed by us in close cooperation with 


made in one piece by transfer-molding. 


rings are set in permanent alignment. 


engineers in the aircraft industry. The single piece 
construction met precise requirements that were un- 


attainable through previous manufacturing methods. 


Improvements Through Plastics Engineering 
assembly and service problems eliminated through molded one- 


4 piece construction. 
_.contact posts remain aligned with mounting screws. 


_. balanced physical and electrical properties secured through our 
selection of molding material. 


higher resistance to moisture, with consequent reduction in power 
loss. 


improved contact and corrosion resistance obtained through bi- 
metal rings of copper alloy with silver finish. 


. PLASTIC MANUFACTURERS 


INCORPORATED 


INJECTION AND TRANSFER MOLDING 
FORMERLY THE THOMAS MASON COMPANY, INC. 
STAMFORD, CONNECTICUT 





) sawing, filing off rough edges and buffing the piece with wax 


to a polished finish. 
After forming, molding and finishing have been com 


| pleted, the resin-impregnated filler has been processed 


through the three successive stages of manufacture. Molded 
phenolics are used, therefore, by exploring the requirements 
of application, by choosing the suitable commercial grade, 
and then by designing and manufacturing to completed 
form. 

Molded phenolics have proved versatile in a variety of 
past applications. And the future, too, will be a continuation 
of the past, in which each tomorrow will usher in exciting 
new possibilities—possibilities that will both fire the en 
thusiasm and challenge the imagination. 





Improved methacrylate 


(Continued from page 100) HM-113 and HM-102 
were plotted in comparison with dimensional changes of the 
heat-resistant HM-119. 

In Section A, Fig. 7, one notes that a condition of equi 
librium, relative to dimensional change, was reached with 
HM-119 after about 5 minutes’ immersion. The dimensional 
change was about 1.5 percent, and from there on it remained 
constant regardless of immersion time. General-purpose 
types, HM-102 and HM-113, showed approximately 10 per 
cent dimensional change after 1 hr. of immersion. 

Decreasing the thickness of the test bars also affected 
heat-resistance. Formula HM-119, however, still shows its 
superiority in Section C of the graph, based on '/.-in.-thick 
specimens. 

Another interesting fact was brought out in this work, 
and that is that the heat-resistance of a methyl methacrylate 
molded article is affected by the cylinder temperature used 
when injection molding the article. In the case of the 
general-purpose methyl methacrylates, the use of high 
cylinder temperature is conducive to reducing the dimensional 
changes of the articles when exposed to-elevated temperatures. 
This is shown quite clearly in section B of the graph where, 
in the case of HM-102, injection molded with the cylinder 
temperature at 410° F., a 15 percent change resulted on a 
60-min. immersion in boiling water as compared to a 9 per 
cent change in an article molded at a higher cylinder tem 
perature, namely, 450° F. The same phenomenon occurs 
with general-purpose methacrylate formulation HM-113, 
where again the higher cylinder temperature yielded an 
article less subject to distortion by heat. 

In contrast, however, to the use of high cylinder tem 
peratures for general-purpose methyl methacrylate to develop 
the best heat-resistance, we have found that it is desirable 
to use, in the case of HM-119, the lowest cylinder tempéra 
ture necessary to fill the die. As shown in this graph, HM 
119 injection molded at 510° F. cylinder temperature, de 
veloped a 7.5 percent dimensional change on boiling, while 
the article molded at a 470° F. cylinder temperature changed 
approximately 2.5 percent at the end of 1-hr. immersion in 
boiling water. 

In order to determine the effect of dry oven heat, 212° F., 
on the heat-resistant methacrylate molding composition, 
in comparison with the dry heat-resistance properties of 
general-purpose methacrylates, a series of experiments 
similar to the preceding boiling water immersion tests were 
run. These tests were made with '/,-, '/s- and '/-in.-thick 
injection-molded test bars and strips. One set of general 








The Plastics Industry has already captured 

the imagination of the general public. For even 

the layman is visualizing the tremendous, 

breathtaking vistas that will open for Plastics after 

victory. ®* But how about you right on the firing line 

of the Plastics Industry? Are you also looking ahead 

to a greater world of tomorrow for Plastics . . . or are 

you too close to the picture? * The United States Testing 

Company, Inc., invites every member of the Plastics Indus- 

try to plot a course of action for the future. We have estab- 

lished the Plastics Planning Board to work with you in putting 

all plans into concrete, “blueprint” form. * Here’s how the Board 

functions: a representative calls upon you for a preliminary discus- 

sion, following which he makes a survey of your plant. There is no 

charge for this initial work. After this ground-laying investigation, a 
trained technician is assigned to your plant and he works out a practical, 
workable plan of future operation. Fees are moderate and are based upon 
the time spent and the work done. The entire facilities of the Testing Com- 
pany .. . comprising unlimited scientific equipment and adequate staffs of 
engineers, chemists, and technicians . . . are at the disposal of the Planning 
Board. * If you are ready to begin planning for tomorrow right now . . . write 


to our Plastics Planning Board. 


* Member of A. C. C. L. . . 
*American Council of Commercial Laboratories 


UNITED STATES TESTING COMPANY, INC. 


HOBOKEN NEW JERSEY 


AG 








Today many manufacturers of plastic parts are looking 
forward, beginning to focus their attention on the post- 
war world and are planning new and better products— 
such as are foreshadowed by the ingenious electric pencil 
sharpener shown here. And Carpenter Acid-Disc Inspected 
Mold Steels will be ready to play an important part in 
helping to solve the problems encountered in planning 
these new products. They are proving under the stress 
of war time manufacturing that their high quality and 
exceptional uniformity assure higher production and give 
finer finishes to molded plastic parts. 


For help in determining the mold steel best suited for 
each job, you are invited to call on the experience of 
your Carpenter representative. He will provide you with 
helpful printed matter—will be glad to render personal 
“on the spot” service and can keep you in close touch 
with our Metallurgical Department. 





THE CARPENTER STEEL COMPANY 
Reading, Pa. 


112 Bern Street ° 









ELECTRIC FURNACE 
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purpose HM-102, HM-113 and heat-resistant HM-119 bars 
was placed in an oven at 212° F. for 10 min., removed, cooled 
to room temperature and the decrease in length determined. 
A second fresh group of bars was placed in the oven for 20 
min., cooled and measured, and so on for 10-min. intervals 
up to and including 60 minutes. The data plotted in Fig. 8 
again show the superior heat-resistance of HM-119 under 
conditions of dry heat as well as immersion in boiling water. 

In order to show the comparative flow properties of the 
heat-resistant formulation as compared to the general 
purpose formulation, the flow curves have been charted in 
Fig. 9. It will be noted that, in line with this increased 
heat-resistance, HM-119 possesses the highest flow figure, 
namely, 170° C. HM-113 is next down the scale with a 
flow of 160° C., followed by HM-102 with a flow of approxi- 
mately 130° C., and HM-118 of 125° C. The fact that 
HM-119 requires more heat in order to provide a good flow 
makes it just a bit more difficult to mold. Its molding 
range is less broad than the molding range of the general 
purpose types of materials. 


Summary 


A new heat-resistant methyl methacrylate molding com 
position has been developed which will yield molded articles 
possessing 30° to 50° F. higher service temperatures than 
the same articles molded from general-purpose types of 
acrylics. 

The new molding composition can be molded on the 
same machines and with the same cycles used for the general 
purpose types of methacrylate molding powders 

If current general-purpose molding types of methyl meth 
acrylates are providing satifactory end-use properties, the 
use of the heat-resistant grade is not commended because 
it is a bit more difficult to mold im that its molding range 
is somewhat narrow and critical. The heat-resistant grade 
should be used only where heat-resistance in the molded 


article is essential. 


Allyl-type cast resins 


(Continued from page 104) of long cure time, limited 
formability and inhibition of cure by air are on the road to 





solution in the laboratory. 

Since the material is thermosetting, the fully cured resin 
is insoluble in organic solvents. Accordingly, it cannot 
be used where applications of resins in solution are demanded. 
This is particularly true in items such as the coating of 
fabrics, painting of surfaces and the like. Since the materials 
are of low viscosity, complete rather than imperfect im 
pregnation is usually achieved and, accordingly, very low 
density or ‘“foamy’’ products are difficult to make. In 
the cure of the material the polymerization involves some 
shrinkage and mold design must take this into account. 
Since the materials are thermosetting in their final condition 
and show no plastic flow, those applications which involve 
fusion of resin cannot be satisfied at the present time 

There is one factor which is today of even greater im 
portance than any of those mentioned above. Due to the 
lack of large production facilities for ally] alcohol, the mono 
meric materials are not available in production quantities 
and only those applications directly related to this country’s 
war effort can be considered at the present time. 
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DON'T TAKE © 
CHANCES! 


WHEN 
SELECTING 
PLASTIC 
FINISHING 
MATERIALS 


¥%& If you do, you’re gambling with time—and time 
is not ex particularly in the production of 
plastics for war use. 


You can never recover or replace lost production 
finishing time. Every minute saved is a minute added 
to your increased output of plastic products. 


Helping you conserve this precious time through the 
elimination of rejects, stepped-up finishing produc- 
tion, lower operating and finishing material costs is 
the dedicated purpose of McAleer men, finishing 
methods and materials TODAY! 


It is the plus you receive when you take advantage 
of McAleer Advisory Service. Brought to bear on 
your specific plastic finishing problem, it is the plus 
of protection you must have in order to consistently 
produce enough . . . in time! 

Here at McAleer we have been privileged to work 
with most of the leading manufacturers who have 
extended the ways in which Plastics are serving our 
armed forces. We would like to apply the great pool 
of knowledge and experience thus gained, in quickly, 
efficiently and economically answering your plastic 
production finishing requirements. 


Precious time and the lives of brave men may depend 
on what we do today. And the tough jobs we lick 
today are teaching us new techniques and new pos- 
sibilities that will tremendously broaden the horizon 
for plastics tomorrow. So let’s get on with the job! 


lf the plastic products you use or make are derived from the base : 


materials listed below, send samples of work of an outline of what 
you want to accomplish in the way of finish. We'll follow through. 
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Army foot tubs 


(Continued from page 83) emery paper or its equivalent 
The tension testing machine shall be operated under load 
at a jaw speed of 0.15 to 0.25 in. per minute. The distance 
between the jaws at the start of the test shall be approximately 


5 inches. 


Impact test—The finished tub, cooled to 32° F. by immersion 
in ice water or refrigerator for 2 hr., shall be able to withstand 
three consecutive drops to a smooth concrete surface, from 
heights of from 5 to 8 ft. without failure. Tub shall be 
dropped in refrigerated room or immediately after removal 
from ice water (temperature 32° F.) so that temperature of 
tub at time of impact shall be 32° F. maximum. Tub shall 
be dropped so as to strike concrete surface once on a lower 
edge, once on a rim edge, and once flat on bottom. 

Water absorption—Two (2) pieces, approximately 1 in. x 
3 in. X thickness of material, cut from bottom or side of 
finished tub, shall be subjected to a 24-hr. water absorption 
test according to A.S.T.M. D570-40T. The percent of 
moisture absorbed will constitute the ‘water absorption” of 
the material and shall not exceed 1.75 percent. 

Resistance to chemicals: percent absorption and appearance 
—Eight pieces approximately 1 in. X 3 in. X thickness of 
material cut from bottom or side of finished tub shall be 
tested for resistance to chemicals as follows: 

The pieces shall be weighed and then immersed, two each, 
in each of the solutions listed above for 24 hr. at a temperature 
of 120° F. At the end of 24 hr., the samples shall be wiped 
dry with a soft cloth and weighed immediately. The samples, 
after being tested, shall show no loss in weight. The total 
gain in weight for each sample (percent absorption) shall 
not exceed 2.0 percent. An examination of the samples 
thus immersed shall show no dulling, whitening, checking, 
swelling or other difference in appearance from the original 

Resistance to deformation—A finished tub shall be placed 
bottom downward on a level, flat surface and allowed to at 
tain a temperature of 70° to 80° F. The tub shall be filled 
with hot water at a temperature of 200° F. and then allowed 
to cool slowly without any support other than the level, 
The water when cooled to from 70° to 80° F. 
The tub shall then be meas 
The walls and bottom 


flat surface. 
shall be emptied from the tub. 
ured and inspected for deformation. 
of the tub shall not show a bending or bulging out of shape 
to the extent that the tub would be considered unusable for 
the purpose intended. 

While a bit of difficulty was experienced in passing im 
portant strength tests at the start of this job, it was found 
after considerable experimentation that a soft material (S7) 
would easily pass the drop test. 


Mclds 


The design and construction of the molds used to produce 
the foot tub pictured in Fig. 2 required considerable study as 
these units were, to our knowledge, one of the largest thermo- 
plastic parts ever produced. It was decided to build a semi- 
positive mold to operate semi-automatically (Fig. 3). Aside 
from the difficulties of handling a mold of this size, the con- 
struction of it was relatively simple because of the plain 
design of the tub. The cutting and finishing work on the 
ribs was the slowest tool work, as most of the roughing 
out of the cavities and forces was completed on a duplicator. 

The most important engineering detail connected with 
the design of these molds was the method of channeling them. 
As the tubs were to be produced by the compression method 














ae Many new products—born during the war will keep American in- 

1 dustries busy—when the war ends. The part which plastics will 

r play in the post-war period is certain to be a major one. Franklin 
will be ready when the day dawns with facilities and the organiz- 

ation to help you with injection molded plastic parts. Why not get 

" in touch with Franklin. NOW? They offer one of the country’s 

f most modern and best equipped sources for custom molded 


plastic parts. 
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FRANKLIN PLASTICS DIVISION -- Robinson Industries Inc., FRANKLIN, PA. 
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PLASTIC] 
MATERIALS 
HEADQUARTERS for reclaimed thermo- Lyeiewned 
plastics: Acetate, Butyrate, Styrene, Celluloid, Acrylic and Vinyl Resins. FOR MORE 
THAN 20 
WE RE-PROCESS for YOU—OR BUY from YOU: We reclaim thermo- YEARS 
plastics that are off-size or off-standard, including factory residues or scrap. 











TURNING WASTE INTO USABLE MATERIAL: We are a source of supply for manu- 
facturers who need clean and graded re-processed plastics. These are suitable for many 
applications where VIRGIN materials are not essential or CANNOT BE OBTAINED! 


Write for details— 


Gerinc Propucts, Inc. 


NORTH SEVENTH ST. & MONROE AVE., KENILWORTH, N. J. 


CHICAGO OFFICE 622 MONROE ST. 































































That's what loads of folks and 
firms are now saying about this 
remarkable material. Saran by 
Hodgman is a tough thermoplas- 
tic specially made to replace 
strategic materials such as alum- 
inum, stainless steel, nickel, cop- 
per, brass, tin and rubber. It is 
adaptable for use under high 
working and bursting pressure 
and is resistant to most chem- 
icals. Its insulating qualities, flex- 
ibility and ease of handling 
make it extremely valuable in 
installations requiring the trans- 
port of oil, gas, air, water and 
corrosive chemicals. Flare type 
fittings for the tubing make it 
possible to install a complete sys- 
tem with no more tools than a 
sharp knife and a flaring tool. 
In the designing of plastic prod- 
ucts, Hodgman Saran Tubing. 
Pipe and Fittings offer a wide 
variety of possibilities in con- 
struction as well as for the trans- 
port of liquids and gases or for 
insulating electric wires. 

It is worth your while to inves- 


tigate. 





Sond FOR DATA SHEET 
AND FREE SAMPLE. 


HODGMAN RUBBER CO 
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of molding, it was necessary to construct the molds so that 
they could be heated and then quickly cooled. After design- 
ing several methods of channeling the die, it was finally deter- 
mined that the manifold type was the most practical; and 
the minimum cycle possible for producing the tubs has been 
achieved with molds channeled in this manner. A steel 
plate was subsequently welded to the top of the force to 
eliminate leaks. The punch and cavity are attached to the 
top and bottom platens of hydraulic presses and the mold is 
heated and cooled by the alternate circulation of steam and 
cold water through the channels, which are cored directly 
into the mold. In order to cool the mold quickly, it was 
channeled so that the cooling agent (in this case cold water) 
could be circulated uniformly around the punch and cavity. 

The molds were constructed from a high-grade carborizing 
steel and were hardened to 54 Rockwell. The mold was thor 
oughly polished to produce tubs with a high luster mold 
finish. A mold shrinkage of about 0.006 in. per in. was 
allowed in the tool. 


Molding 


The foot tubs are produced from single cavity molds on 
individual 500-ton semi-automatic hydraulic presses. In 
order to facilitate the processing of the tubs, it was found that 
dehydrating and preheating the plastic material tended 
to shorten the cycle and to eliminate flow marks. It was 
also found that preheating of the material added to the 
surface finish of the tub. During experimental runs, con 
siderable difficulty was experienced with flow marks. Too 
ntuch heat on the mold would cause heat marks which had 
the appearance of surface air locks. Excessive heating caused 
blisters and bubbles, and insufficient heat did not allow 
adequate flow of the material to fill the cavity completely 
or resulted in an incompletely welded piece. 

In order to obtain a good finish on compression molded 
thermoplastic pieces with large flat areas molded from 
granular material, it is essential that the mold be relatively 
confined so that there is plenty of pressure directly on the 
material. Consequently the flash escape clearance was 
kept to a minimum. If the mold was too hot, the material 
quickly plasticized and filled the die before the operator could 
inject a sufficient amount of cold water into the mold, causing 
the material to sag and thereby producing objectionable flow 
marks, especially on the side walls and around the ribs. After 
reversing the flow of water during the chilling cycle to allow 
a faster ejection of steam and injection of cold water, this 
difficulty was overcome. 

The cavity charge is about 10 percent over the weight of 
the finished pieces to allow for flash. Although the bulk of 
granulation of the butyrate material was approximately 2'/, 
to 1, this presented no problem in loading the mold, as the 
depth of the cavity was about 6 in. and the entire charge was 
only about 1 in. deep over the bottom of the mold. 

A three-way valve was used to control the heating and 
chilling periods. Heat is applied for about 4 min. and the 
cooling period requires about 4'/, minutes. Loading and 
ejection of the part take another 1'/, min., making a complete 
cycle of about 10 min. per tub. While this may seem like a 
long period, it isn’t too bad when it is realized that a complete 
unit is turned out in that time, whereas it formerly required 
about an hour to produce a rubber foot tub. The weight of 
the rubber tubs was about five times greater than that of the 
plastic ones. 

About 350 tons pressure is used to produce these tubs, 
or a mold pressure of approximately 4000 p.s.i. As these 
units were produced on semi-automatic presses, there was 














neti? 


Ta strength, appearance and other characteristics of 
plastics depend on the quality of raw materials. Amer- 
ican plastics manufacturers have found that du Pont 
basic chemicals—building blocks of plastics—are of 
uniformly high quality. Du Pont is a supplier of For- 
maldehyde . . . Paraformaldehyde . . . Hexamethylene- 
tetramine . . . Polyvinyl Alcohol (PVA) . . . and Poly- 
vinyl Acetate—emulsion and solution. 


DU PONT FORMALDEHYDE .. . full strength U. S. P. solution, 
water-white in color, low in acid and low .in metal content. 
DU PONT PARAFORMALDEHYDE .. . powdered or granular. 


POLYVINYL ALCOHOL (PVA)... high, low and medium viscosity 
grades, all readily soluble or dispersible in water. 


All du Pont plastics chemicals are care- POLYVINYL ACETATE. . . 50% solution in methanol or 55% 
fully tested. Shipped in modern containers. aqueous emulsion. 
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WILMINGTON, DELAWARE 


Can 

COLD 
MOLDING 
Solve Your 


Production 
Problem? 


ICO, custom molders with 26 years’ experi- duction rate from a single cavity mold . 
ence... employing all molding methods... excellent dielectric qualities . . . and ability to 
working with all molding materials... is one of withstand high temperatures. Consult AICO on 
the few producers who thoroughly understand any problem in plastics. 
the Cold Molding process. Cold Molded plastic ° 
parts can be produced with important savings Ameetioan Qusuclator lye. 


of time. They offer the economy of a high pro- NEW FREEDOM PENNSYLVANIA 
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PARAFORMALDEHYDE 
HEXAMETHYLENETETRAMINE 










PENTEK 


(Pentaerythritol Technical) 















PENTACIZERS 


A Series of 
New and Interesting Plasticizers 






PENTAWAXES 


(Synthetic Woxes) 












Write for data sheets 
and further information 




























plenty of time for the material to heat thoroughly during 
the low-pressure travel of the platen. When the final high 
pressure was applied, the material was completely plasticized. 
The most effective molding temperature was found to be 
276° F., using steam pressure of 150 pounds. The die was 
chilled to an ejection temperature of about 125° F. 

Because of the difficult terrain in which our soldiers are 
operating and fighting today, it is especially important that 
all equipment necessary for their well-being and health 
be provided. In this, as in so many similar instances, plastics 
have again contributed their bit by supplying a required 
piece of Army equipment which could not at this time be 
produced from other materials. 


Credits—-Material: Tenite II. Molder: Eclipse Plastic Industries. 





The future of design 


(Continued from page 77) hallmark of ‘‘modern design’ 

as the mysterious and attractive solution for almost 
any application requiring “eye appeal.’’ Many a time 
a product redesign was analyzed not on the basis of ‘What 
can I do to improve its operation, maintenance, manu- 
facture and appearance?’ but rather on ‘“‘What do I have 
to do to make it of plastics?”” It was a carefree, luxuriant 
period, full of innocent pranks and colorful publicity. 
It is gone forever, this past of our lost peace and, while 
we may look back upon it with understandable nostalgia, 
there is no need to lament its passing. 

Then came Pearl Harbor and the trying, confusing 
period of conversion to total war. The consumer goods 
and transportation industries, which had given plastics 
and the designer much of their fame, were suddenly lost 
as customers. The question quickly became one of 
being able to produce merchandise—any merchandise, 
no matter how it looked. The race for substitute ma 
terials was on and again the plastics filled many a breach 
left by the no longer obtainable metals. Finally, the 
party was over, and nonessential and civilian goods and 
materials fell under the regulations of WPB and the War 
Manpower Commission. This was war and it was 
eminently proper that nothing but the needs of victory 
should determine survival. 

Here also was the test of industrial design. Would it 
be able to assert itself through its ability to contribute to 
the war effort, or would it be rationed out of existence 
together with the second cup of coffee and the spare 
tire? Now that the opportunity for wastefulness was 
gone, would the designer be able to keep pace with industry 
and show his real mettle? I believe that now, in the 
second year of war, we can begin to appraise the results 
of war upon industrial design. I further believe that 
it has proved itself and has, in fact, contributed more to its 
permanent status than in any previous period. 

It was obvious at the beginning of the war that the 
industrial designer was ideally suited to guide industry 
in its search for substitute materials. The range of the 
designer's knowledge of different materials, and his un- 
specialized yet analytical, approach to problems of manu- 
facture, gave him an advantage over many a more con 
servative production expert. Far from being disturbed 
by the loss of flashy style features, the designer was at 
last able to use logic and knowledge instead of ambiguous 
intuition. Economy of production, material and as- 
sembly became a national need and the designer proved 















































REYNOLDS IS READY—NOW 


The Reynolds organization is deep 
in research . . . development. . . 
planning . . . for post-war needs 
. and rapid conversion. 
Backed by long experience, ad- 
vanced engineering and technical 
knowledge, Reynolds offers, NOW, 
a complete service to solve your 
plastic problems. 


invest in War Bonds 
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Work.... 


. are custom built and precisely suited to 
the requirements of the plastic industry. They 
embody many new fea- 
tures of outstanding im- 
portance. Write for 
specifications and prices. 
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Radio Frequency Heating, 
Gluing— SIMPLIFIED! 


—using the M & R System of R. F. Generation 
which offers outstanding advantages. 


VARIABLE FREQUENCY OSCILLATOR 
SINGLE OUTPUT CONTROL 

GRID EXCITATION VERNIER 

NO RESONANCE MATCHING 
EXPERTS NOT REQUIRED 
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Oscillator models in 1.5, 3, 4, 8 and 12 K.W. 
plate output rating. Fast delivery only on the 
highest priorities. Send us your problems, or 
better still, send us samples of your preforms 
and we will advise you as to preheating times, 
etc. Let us help you speed your war production. 
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Northwest Syndicate, Inc. 


TACOMA, WASH. 
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We manutacture all types of Molded 
Fittings for Navy and Maritime Ships 


Yleithewn Sudutiial 
Chemical Company 


7-11 ELKINS ST., SO. BOSTON, MASS. 
35 YEARS OF PLASTIC MOLDING EXPERIENCE 








what ingenuity and imagination could achieve under 
such apparent restrictions. As a matter of fact, during 
our two years of war industrial design has finally thrown 
off the superficialities of the past and has proved its worth 
in terms of essential services to the war effort. In civilian 
clothes as well as in uniform, design in terms of maximum 
performance through minimum means has, I hope once 
and for all, destroyed the notion that it is merely the extra 
icing on the cake of a product. 

It is revealing to follow the careers of the young designers 
who have left college to join the Army. After an initial 
period of anxiety about what they could contribute to 
our armed services, many of them are now using .what 
they have learned in the Administrative Command of the 
Amphibious Force, the Visual Aid Division of the Ord- 
nance Department, the Camouflage Corps, and in other 
divisions where their knowledge of materials, production 
and mechanics contributes to the winning of the war. 


This readjustment of design to the needs of war is 
tremendously encouraged by the requirements for more 
dependable standards for service established by our war 
agencies. The insistence in Washington upon absolutely 
calculable physical and mechanical properties of a given 
material is of inestimable help in taking both design and 
plastics out of the insecure stage of ‘“‘promises’’ and sub- 
stituting measurable figures of performance. You cannot 
gamble with our soldiers’ and sailors’ lives and it will be 
a fine thing if producers and designers will learn from this 
never again to promise more than they can perform. 
There is no doubt in my mind that because of such war- 
time tests and research the plastics industry will enter an 
era of peace in a considerably stronger position than it 
was when it left it. 

But what of the future? How will design face the 
coming peace and what do the young designers expect 
from it? They are our future consumers as well as the 
designers of tomorrow—what are they thinking and 
talking of today, in school, in camps, overseas? Above 
all, they expect industry to provide them with the op 
portunity to realize their pent-up hopes and ideas. They 
have seen how far our industrial production can be made 
to go and they will not stand for less. Their acquaintance 
with military equipment, from jeeps to planes, has given 
young designers a new appreciation of the word ‘“effi- 
ciency.” The products and services of peace will be 
scrutinized with an expert’s eye for value received. Daz 
zling finishes and fantastic shapes“alone will not suffice 
to attract the buyer of the future. There is unlimited 
faith in the potential ability of industry to help build a 
new and lasting world of peace. 

The young designers know of the gigantic increase 
in the production of old and new materials and have con 
fidence in industry's postwar planning for their use. It is 
no secret that the plastics are expected to produce miracles 
of new applications and better products. The physical 
properties of the thermosetting resins, the transparent 
materials, and the ever-widening range and characteristics 
of the thermoplastics are eagerly looked to for. radical 
improvements in our mode of living. Enormous interest 
in synthetic fabrics and plywood and in all aspects of 
postwar housing, transportation and communication is 
already producing many stimulating dreams that await 
only proper guidance to become realities. It is a dream 
of a richer and saner democracy born out of the bitter ex- 
periences of the war. (Please turn to next page) 
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Plastics enables us to aid plastic manu- 


facturers in serving their Government = BY PULLING TOGETHER! 


more efficiently. 





; me We are here to serve our 
Our experienced engineering de- 
partment offers the latest and best Country, and Customers 
design in the advancement and de- Old and New by Providing 
velopment of: Plastics—Molds and we teh es. 
Equipment. High Quality Molded Parts. 
Lester Injection Molding Machines Our trademark stands for justice, 
—New England Representatives. The and is backed by an engineering 
latest and largest—4-ounce to 22- staff of more than thirty years ex- 
ounce. perience. 
Conservation of vital materials calls for This background is yours for the 
efficient Scrap Grinders—Ball & asking. Consult us with your 
| Jewell New Eng and Representatives. problems, small or large, simple 
—o) Plastic Material Dryer—Parks or comp licated. 
= =. Standard—U.S. Agents. An efficient Compression and Transfer 


: Dryer of all materials, scientifically de- ° . 
4 - veloped for this purpose alone. Molding of Thermosetting 


Materials Is Our Speci 
Gages—vJigs—Fiftures. Because of aterials Is Our Specialty 
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ASIDE from the physical properties of plastics, 
well known to production engineers, there is 
@ mechanical advantage that is not so well 
known. It is this . . . if the nature of your product 
calls for metallic inserts, they can be set ac- 
curately in place during the molding operation. 
In the same operation, struts, braces, holes and 
bosses of the most intricate design may also 
be included. A few samples of this class of 
work are shown above. 





In these hectic war days, such a saving in time 
may well be reason enough for you to investi- 
gate “Waterbury Plastics”; and, when peace 
returns, you will find this advanced technique 
a most effective “secret weapon” against the 
sharp competition sure to come. 


“Waterbury Plastics” service includes one or 
all of these branches: Designing, Engineering, 
Mold Making, Molding and Assembling. To get 
an early acquaintance with this service— 


SEND US YOUR 
SUB-CONTRACTS 
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MODERN PLASTICS 





The one very real danger for the postwar period may, 
however, lie in the scarcity of well-trained designers who 
then will be available. The draft now is taking its toll 
of even the sophomores and juniors, so that only few 
fully college-trained, let alone experienced, designers will 
be able to offer their services for the complicated problems 
of peace. Unlike the fields of engineering or medicine, 
the design field will have a definite shortage of men for 
industrial planning after the war. Considering the size 
and scope of the plastics industry, it seems strange that it 
has not as yet seen fit to endow a chair in Plastics at any 
of the recognized technical schools, where systematic 
research and training in fundamentals would create a 
backlog of experienced personnel. Metallurgy, medicine 
and engineering still have the jump on plastics through 
their tradition of professional training. 

This would appear to be the next phase in the growth of 
the plastics industry and one which might merit con- 
sideration for the postwar era. Plastics design, as an 
integrated part of such a scheme, would help to avoid 
many costly mistakes of the era of reconstruction. One 
of the most expressive words which was coined recently 
and one which typifies the attitude of the designers today 
is the term “‘imagineering.’’ Much of it is being done and 
plastics are receiving almost more than their share. It 
is up to industry to help win this war and thus the peace, 
and it is up to industry also to plan ahead boldly and 
imaginatively to meet the challenge of our youth. 
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Thermoelastic laminates 


(Continued from page 70) 


The object of plastics engineering at North 
“design and develop functional 





American, 


according to Mr. Beach, is to 
uses of plastics materials for practical applications in our 
airplanes whereby a definite decrease in weight or production 
costs or both is obtained over the use of metal.'" By making 
a little round pulley-like gadget with hole in the center, for 
example, plastics save 7 Ib. per ship. There are 32 of these 
parts on each wing. 

“Careful record is kept of each replacement,” 
Beach, “and we are making a worthwhile saving of weight 
and manufacturing time every month now by replacing a 
considerable amount of metals with plastics. We feel that 
only a small beginning has been made so far as possible 
We haven't begun to investigate all the 


says Mr 


uses are concerned. 
parts that need our attention.” 


Hydraulics in molding 


89) of the fiber tends therefore 
Also, because in portion L 





(Continued from page 
to catch up with the front end. 
the channel is expanding there is a sidewise (or expanding) 
velocity which tends to rotate the accordioned fiber to a 
position substantially perpendicular to the axis of the channel. 
As the fiber enters the larger straight portion D, it again 
begins to rotate to a position substantially parallel to the 
axis of the channel for the reasons previously discussed with 
regard to Fig. 2. 

In Fig. 6 is illustrated a typical transfer gate where it 
enters the product. Usually, in order to prevent the gate 
from breaking into the product, a conical or tapered portion 
of gate is used adjacent to the product as has been illustrated 
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HYDRAULIC PRESSES 
FOR EVERY NEED... 


From small laboratory presses to massive 
production units, the R. D. Wood Company 
designs and builds hydraulic presses to meet 
every requirement. Typical of variety are the 
570-ton Laboratory Press with electrically 
heated platens shown in inset, and the 3450- 
ton Hard Board Press with steam heated 
platens. 


The Wood engineering department stands 
ready at all times for consultation on your 
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build molds 
for all plastics 


More than 20 years of success- 
ful experience as toolmaker to 
leading custom and proprietary 
molders qualify us as your mold 
designer and mold maker on 
your most exacting jobs of plas- 
tics engineering. 





MANUFACTURING 


MOLDS 
FOR PLASTICS COMPANY 


247 N.J.R.R. AVE. « NEWARK,N. J. 

























FOR MARKING FGac%oe 
“THE SCALES TIP” 







The ‘“‘chug-chug’”’ engrav 
ing method of marking 
plastic parts has seen its 
best days. Now, the swing 
is to Rogan’s faster, ex 
clusive method of 
BRANDING in Deep 
Relief offic ially approved 
as the equal of engraving. 

Countless big war contractors have found that Rogan Deep 
Relief Branding speeds up the production of vital plastic parts 

cuts their costs and helps meet 

delivery schedules 

The famous Azimuth Navigation 
Dial shown at left, is a typical 
example of how Rogan can meet 
rigid specifications. And too, this is 
an exclusive Rogan Branding job 

Accurate graduations, lettering, 
designs or markings of any kind, 
can be branded into plastic parts of 
any material, of every size and 
shape .. . permanently 


DEEP RELIEF 


BRANDING 
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Get details on Rogan’s Combination Molding and Branding Service 


ROGAN BROTHERS 
2005 S. Michigan Ave. Chicago, Illinois 
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FOR THE MANUFACTURE OF RESINS 


We offer the following 


VINYL ACETATE 


Can be polymerized to form resins with excep- 
tional bonding properties for wood, glass and | 
metal. 


ACETALDEHYDE 


Used for the manufacture of phenolic resins 
and for polymerization to shellac-like prod- 
ucts. 


PARALDEHYDE 


Used to modify the properties of phenol- 
formaldehyde resins by replacement of a 
portion of the formaldehyde. 


For further information write to: 
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MODERN FRENCH OIL 


Presses for Molding 
Modern Plastics 


@ For accuracy, and economical 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 
of leading plastic molders. Complete self- 
contained presses with automatic time 
control that is instantly adjustable. De- 
pendable, modern French Oil presses in 
sizes up to 1500 tons are the choice of lead- 
ing plastic molders. Consult French Oil 
engineers or write for catalog. 
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in Fig. 6. This tapered portion has the same effect on the 
fiber orientation as was previously discussed under Fig. 5. 
In Fig. 6 we have illustrated the fiber orientation which 
may be expected in such an application. It will be noticed 
that upon entering the tapered portion the fibers tend to 
accordion and re-orient themselves so that they are sub- 
stantially horizontal as they enter the product. After 
entering the product, there are, however, two regimes of 
flow: one for the material moving directly downward from 
the gate, and the other for the material expanding sidewise 
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FIG. 7 


from the gate. In this second regime of flow, the fibers tend 
to orient themselves so that they are lying substantially in 
spherical suriaces whose centers are at points A 

To illustrate the application of the above principles to an 
actual molding job let us now consider Fig. 7. In Fig. 7(A) 
are shown the outline of the product and the load P which 
will be imposed on it in service. Under such a loading, the 
part will tend to break in bending at section A-A. 

In Fig. 7(B) we have illustrated the same product with 
the gate entering the lip from the left, and have shown the 
fiber orientation which might be expected under this type 
of gate. As can be seen, the fibers are lying in planes sub 
stantially parallel to section A-A and therefore they do not 
contribute their full value to the bending strength of the 
material at the critical section. 

In Fig. 7(C) we have illustrated the application of the gate 
to the top face of the product adjacent to the right-hand 
side. In this case also the orientation of the fibers is such 
as to produce a weak section at A-A. 

By moving the gate, however, to the position shown in 
Fig. 7(D), the fibers are oriented so that they lie substantially 
perpendicular to section A-A and thereby contribute their 
full value to the bending strength. 

The foregoing discussion has assumed that all the fibers 
behave in a theoretically perfect manner but, of course, such 
perfection cannot be expected in practice. It has also 
been assumed that each fiber acts independently of all 
other fibers, and is not dissuaded from its particular theo 
retical course by its proximity to the remaining filler material. 
This perfection also is lacking in practice. Although it is 
acknowledged that actual molding materials will not behave 
in exact accordance with hydraulic theory, it is only natural 
to expect some improvement in physical properties if due 
account is taken of the theoretical background. In molding 
material filled with macerated fabric we cannot expect the 
pieces of fabric to operate as would theoretically independent 
fibers, but we can assume that they will tend to act in a 
theoretical manner and that by following the dictates of 
theory we can expect a higher quality product than we would 
obtain if theory were totally ignored. 














X-RAY TUBE SHIELDS 


OLDED in two large sections, these’ tube 
shields are designed to give X-Ray opera- 
tors maximum protection from the rays, while - 
directing them at the objective with optimum 
efficiency. 
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These are molded from a plastic especially com- 
pounded for imperviousness to the powerful 
X-Rays, by Insulation Manufacturing Company. 
The plastic compound, including an inert metal, 
is the result of many years’ research. 


(C) 


This is another of the ‘‘stock-mold”’ items we 
manufacture for the electrical and allied indus 
tries. Our plastics molding service does cus 
tom work, as well. We mold many different 
types of plastics for a wide variety of industrial 
purposes. 





All molds are made in our own toolroom. 


ION MANUFACTURING CO. 


OLDERS PLASTICS FOR t*NDUSTRY 


ork Avenue Brooklyn, N.Y. 















We are preparing a series of 
bulletins showing interesting special 
designs in various types of screws and 
plastic insets. Around each one there is an 
interesting story—of designing, produc- 
tion, use, metal-saving, etc. Our mailing 
list is not complete, hence this advertise- 
ment seeking out those who might be in- 
terested in receiving these bulletins—are 
you? 







Since 1918 leading molders have 
recognized this firm as the out- 
standing specialists in the manu- 
facturing of molds for plastic 
materials, in die-sinking, engrav- 
ing and hydraulic hobbing. (Ca- 
pacity 2500 tons.) 

Our plant is Keller, Gorton & 
Blanchard equipped for the most 
economical and speedy production 
of superior molds. 

Place your problems in the hands 
of this experienced, well recognized 
and financially responsible concern. 


NEWARK DIE 
COMPANY, Inc. 


20-22-24 Scott Steet, NEWARK, N. J. “Op S C Dp FE W 
ae ee BULLETINS 














We make all types of screws — machine, 
metal, plastic insets, machine screw nuts, 
special rivets, etc. Every one—Keene quality. 
























_ NEW ENGLAND | |SCREW CO) 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 
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RUBBER MOLDING BAGS 
for 
PLYWOOD AND VENEER PRESSING 


° Bags made of Rubberized Fabric 
or All-Rubber for cold or hot processes. 
Where heat is required we have de- 
veloped unusually effective heat-resist- 
ing compounds to insure maximum 
number of cooks. 


Made to order in practically all sizes 
from 1 ft. to 25 ft. long in varying 
widths, with and without tubes. 


WRITE FOR INFORMATION AND QUOTATIONS 
We are interested in helping you with any special problem 


TYER RUBBER COMPANY 


RAILROAD AVENUE 
ANDOVER, MASS., U.S.A. 
Manufacturers of Fine Rubber Goods Since 1856 











TO MEET GOVERNMENT 
SPECIFICATIONS demand 


Yfasere BUFFING & TUMBLING 
COMPOUNDS 
* FAST CUTTING * SUPER HIGH FINISH 


* DEVELOP MAXIMUM TRANSPARENCY 
ON CLEAR PLASTICS 


The following are a few of our satisfied users: 


American Insulater Corporation 
American Optical Company 
Arrow-Hart & Hegeman Electric Company 
Celanese Corp. of America 
E. 1. du Pont de Nemours Plastic Division 
Chicago Molded Products Corp. 
Ford Motor Company 
General Electric Company 
Hardy Metal Specialties, Inc. 
D. Kahn, Inc. Pen & Pencil Co. 
Monsanto Chemical Co. (Plastic Div.) 
Reynolds Molded Plastic Co. 
| Thermoplastics Div. of the Standard Prod- 
ucts Corp. 
| Universal Plastics Corp. 


| Please send for our pamphlets or samples 
UNITED LABORATORIES COMPANY 


NEW JERSEY 





| 
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| 
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Custom converter 


(Continued from page 54) airplanes, to a giant of 12,800 
Ib. which is now used by the Maritime Commission for 
filtering the condensate from ship boilers (Fig. 9). 

The latter case is an example of a plastic material's being 
used not as a substitute but in a completely new and valuable 
way. Previously there had been no adequate filter for ship 
boiler condensate, and chemical treatment of the water was 
not entirely satisfactory. Although the paper-pack filters 
are a recent development, indications are that they provide 
the complete answer to the problem. Manufactured by 
another Detroit company, the ship installations consist of a 
series of four tanks, or cylinders, each 6 ft. tall by about 4 ft 
in diameter (see Fig. 9). Each installation requires nearly 
a quarter of a mile of the plastic paper for the ‘‘pack’’ which 
constitutes the filter element. Water goes through the four 
tanks in series, and is completely freed of oil and other un 
desirable adulterants which cause foaming in the boilers. 

From the smallest to the largest, the principles of the 
plastic-paper filters is the same. The impregnation with 
phenolic resin makes the paper virtually indestructible and 
impervious to almost any liquid, including gasoline, oil, 
glycerine and ethylene glycol. Treatment of the paper is 
widely varied, however, according to the specific end-use. 
It may be either a smooth sheet or créped in various degrees 
from 10 to 75 percent. The plastic treatment, in the case 
of the créped papers, gives permanence of rigidity under any 
stress or condition encountered, 

xeneraily, the cylindrical filter cores shown in the fore 
ground of Fig. 10 consist of a pile of thin paper rings, clamped 
together under varying tensions and in some cases partially 
laminated. Even in the case of the small filters, this pack 
consists of thousands of layers of paper. The air or fluid 
to be purified passes through this ‘wall’ of paper and is 
cleansed of allimpurities. In all cases, the filter elements are 
readily cleaned when they have absorbed their limit and 
are again ready for use. 

Typical uses of the simplest forms of filter packs are: in the 
automatic pilot mechanism, to filter oil; in vacuum-operated 
airplane instruments, to filter air; in de-icing mechanisms 
to filter ethylene glycol; and in engine carburetors, to 
filter gasoline. Some of these filters are pictured in Fig. 9 

One concern, a division of a large automobile company 
has made a straight substitution of paper for the tissue-thin 
plates of brass which formerly made up the core of its fuel 
filter. Production of these filters previously required 100,000 
Ib. of brass each month, 70 percent of it going to scrap. Sub 
stitution of the plastic paper eliminates the brass and gives 
superior performance. This filter operates on a slightly 
different principle in that the rings of paper themselves are 
perforated (Fig. 12), providing openings from end to end of 
the core “‘wall’’ itself. The liquid flows into the inside of the 
wall and is forced out through both sides. Various types 
of this fuel filter (at rear of Fig. 10), for both Diesel and gaso 
line engines, are generally used in tanks, trucks, jeeps and 
tank destroyers. 

The resins used for impregnating the filter paper generally 
fall into two classes: water-soluble and alcohol-soluble. 
The big rolls of treated paper are simply slit into smaller 
rolls and shipped to the filter manufacturers for die-cutting. 

Marine-tube bearings. Phenolic resin is used for treating 
12-oz. Army duck which forms the huge plastic marine tube 
bearings used in ships.’ Production of this important war 


1 Mopern Prastics /9, 33 (April 1942). 
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EXTRUDERS OF 
ALL TYPES 
OF 
THERMOPLASTIC 

MATERIAL 








@ EXTRUDERS 








Plastics that “FIT” the Job! 


SARAN — MONOFILAMENT, 


@ FABRICATORS 


NATIONAL PLASTI 








RATTAN, TUBING & CORRESPONDING FITTINGS 





CHANNEL 
@ EDGING e NOSING e FLANGES @ 
CORDAGE e CROSSHEAD COATING 


TAPE e RODS @ 





@ LAMINATORS 














With Exclusive “Vane Type” Variable Volume Feature 


For molding, feeding, clamping, bending, lifting and 
many other metal working operations Racine Pumps 
operate at reduced horsepower, because the flow of 
oil is automatically varied according to the amount 
of oil required to do the job. No relief valves are 
required. 

They are made in three sizes: 0-12, 20 and 30 gal. 
per min. capacities at 50 to 1000 pounds pressure 
per sq. in. Racine Pumps are available with Solenoid, 
Lever or Hydraulic two-pressure control, or with 
Handwheel or Lever Manual volume control. 


RACINE OIL HYDRAULIC VALVES 


With exclusive “balanced 
piston-sleeve type” Construc- 
tion. Piston cannot sag. 
Made in *4" to 134" standard 
pipe sizes—electrical, me- 
chanical, manual con 


Let us belp you with your Hydraulic circuit problems 
No obligation, Write Dept. MP-P. 

























( MOLD-MAKERS > 


We make molds for all plastic molding processes: ° 
compression, transfer and injection. Our highly 
skilled staff will aid you with mold design and our 
toolmakers will construct your molds to the finest 
tolerances and with just the finish you need. 





Our complete mechanical development service also 
includes making models of moldings before molds 
are made. We work in all plastic materials. We 
also manufacture working transparent study models. 
Bring us your problem. 








STRICKER-BRUNHUBER CORP. 
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FOR FASTER FINISHING 
| AND FEWER REJECTS 
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When production schedules demand 
speed—and more speed, the 3-M 
METHOD of plastic finishing offers 


you a three-fold saving in time: 


* Time required for removal of 
sprues, gates and nibs is cut to a 
on. 












* By preventing burning and plastic 
flow, the percentage of rejects is 
kept at a minimum. 


* The smooth, even finish shortens 
final polishing time. 


A sales representative will be glad | 
to call, without obligation, to explain 
the 3-M METHOD of finishing in 
detail. Write us today. 
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MINNESOTA MINING & MFG. 
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- BOSTON . BUFFALO . CHICAGO 
CINCINMAT: «+ DETROIT «+ HIGH POINT «~- LOS ANGELES 
NEW YORK « PHILADELPHIA + SAINT LOUIS - SAN FRANCISCO . SEATTLE 

















item has been expedited by the assurance of a steady supply 
of cloth, treated to exact specifications, some of which has 
been furnished by DWP. The plastic marine bearing has 
come into wide use in the last four years, having proved itself 
superior to lignum vitae, which previously was the classic 
material for this exacting use. The laminated phenol- 
formaldehyde material has high structural strength, low 
water absorption and is a good shock absorber. Chemically 
inert, it is not affected by pollution in river and harbor 
waters, and water acts as a perfect lubricant. It can be 
sawed, drilled, punched, turned or cut by machine tools, 
and in stern tube bearings has many times the life of lignum 
vitae. 

The laminated plastic marine bearings are constructed 
up to 24 in. inside diameter, with a 1'/,-in. wall, and 5 ft. 
in length. The impregnation job for these bearings repre- 
sents an extreme in specifications, considering that the 
material must have a very low volatile and no flow. The 
treated material is shipped to the manufacturers either in 
rolls or sheets. 

Airplane parts. A development of great possibilities in 
which the company is playing a part is the use of high- 
tensile plastic paper for the low-pressure molding of plane 
parts. This is a Forest Products Laboratory development 
which has been taken up by various manufacturing companies. 
The lamination is usually about '/s; in. thick. For this use 
the company supplies a high-tensile sulfite-base paper which 
is treated with phenolic resin. The resulting material is to be 
laminated at 325° F. Pressures as low as 100 p.s.i. can be 
employed, although the usual pressure ts around 250 p.s.i. 
It can be molded with the usua! type of laminating equip- 
ment, or by the rubber-bag method. 

A sample of DWP’s Grade No. 34 (see Fig. 11), parallel 
laminated and molded at 250 p.s.i. for 12 min., gave the 
following values when tested in the grain direction: 


32,320 p.s.i 
2,421,000 p.s.1 


Ultimate tension 

Modulus of elasticity, tension 

Maximum compression, edgewise, parallel to 
grain... 19,940 p.s.i. 

Modulus of elasticity, compression 2,133,000 p.s.i 

Modulus of rupture 30,000 p.s.i 

Modulus of elasticity, flexure 2,572,000 p.s.i 

Specific gravity 1.42 

Water absorption (24 hr.) 4.1 per cent 


The fabric chosen for impregnation for low-pressure 
molding (as distinguished from high-tensile paper) is usually 
8-oz. bootleg duck (P-18), 40 in. wide. This is a grade with 
the property of two-way stretch for the molding of fabrica- 
tions having compound curvatures. Average strength values 
of other molding samples of this grade, treated to a 54 percent 
resin content, were as follows: 


11,300 p.s.i. 
18,500 p.s.i. 
1.4 ft-lb per sq. in 


Tensile strength 
Flexural strength 
Impact strength 


Two experimental pieces, a connector box and a strut 
fairing illustrated in Fig. 11, were molded from this material 
on a hat press (see Fig. 6). 


Credits—Helmet Liners: Mine Safety Appliances Co.; Inland 
Mfg. Co.; International Molded Plastics, Inc. Filters: Skinner 
Purifiers, Inc; AC Spark Plug Div., General Motors Corp. 
Marine bearing: American Brakeblok Div., American Brake Shoe 
& Foundry Co. Airplane parts: Haskelite Mfg. Co.; Skaneateles 
Boats, Inc.; Ford Motor Co. 














C.F. CHURCH MFG. CO. +> HOLYOKE, MASS. 
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Question:—Do you make regulating valves for 
LOW pressures as well as HIGH? 


Answer:—Yes, indeed we do. We make them for 
ALL commercial pressures— low, medium, 


and high. 


In “the plastics field types and sizes 
of ATLAS Valves are being used for all 
services — wherever sensitivity, strength, 
and dependability are essentials. 

The valve we usually feature in 
MODERN PLASTICS is shown at the left. 
It handles all pressures up to and including 
6,000 psi—water, oil, or air—and without 


For fal particulars simply mention CLAREMONT 
ATLAS Type “py COTTON FLOCKS FILL THE BILL 


Claremont’s longer, cleaner, more uniform cotton 


High Pressure Reducing Valve flock fillers for plastic resins give measurably better 


strength on performance. 


This Description May Help You:— Exceedingly high impact strexgth (higher than any 

Construction is modern in every respect, bei other type of filled or non-filled phenolics), excellent 
based on latest research and design. “Forged compressive strength, fine flexural and tensile strengths 
= A hy ed (better than any other filled or non-filled mate-ial) are 
terial superior to leather is used which is immune only a few of the advantages to the molder using 


to all fluids commonly used in hydraulic machinery. The pressure on | m fill molding compounds. 
the seat is balanced by a piston with the result that variations in high Claremont-filled 3 P 


initial pressure have little effect on the reduced pressure. More than 25,000,000 pounds sold to the plastics 


For other ATLAS plastics plant prodvets see the partial list in our industry. 
ad in the January 1943 issue of MODERN PLASTICS. 


ATLAS VALVE COMPAN\/ 

REGULATING VALVES FOR EVERY SERVICE Claremont Waste Mfg. Company 

277 South Street, Newark, N. J. | LAREMONT NEW HADPSHIR 
Representatives in Principal Cities 
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Designers and builders of all 
types of PLASTIC MOLDS. 
Serving most of the leading 
molders of the country! 


Our 1500-tonhydraulic Hob- 
bing Press adds many ad- 
vantages in obtaining lower 
mold costs. 


Estimates on request. 


AGLE 


TOOL & MACHINE Co. 


37-39 Freeman St. Newark, N. J. 


Phone: MARKET 3-1572 
-1573 
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Washington round-up 


(Continued from page 126) assuming the dependency situation 
is equal. For example, an employer with 100 draftable persons 
could list 25 for drafting and replacement within three months, 
25 between three and six months and 50 after six months. When 
filled out and returned to the State Selective Service Board, it 
will, if approved, be assigned a “State Acceptance Number.”’ 
The employer will then be authorized to use this number and to 
place a State Acceptance Stamp on the form 42A or 42B (de 
pending on the dependency status) indicating that the time for 
release and replacement has been approved by the State Selective 
Service Director and constitutes a tacit agreement for deferment 
for the time indicated for each employee 

Before you fill out a replacement schedule go to your local 
Selective Service Board and ask for advice. Also ask for the 
address of the State Occupational Advisor and consult with him 
about your schedule before you submit it for final approval 
Also consult with the Manpower Commission Office closest to 
you. The Manpower Commission may be able to recruit help 
for you from other areas, provide transportation for additional 
workers from near-by towns, advise on housing problems 


RESTRICTIONS OF ETHYL CELLULOSE 


Use of ethyl cellulose except on specific authorization of WPB 
was restricted May 7, 1943, through issuance by WPB of ML 
Preference Order M-175 as amended, effective May 10. The 
amended order eliminates the general 50-lb. exemption for small 
orders and substitutes a general 10-lb. exemption and an exemp 
tion of 50 Ib. in the case of acceptance or use for experimental 
purposes. Use of Standard Chemicals Allocation Form TB-600 
and TB-601 by applicants for authorization to deliver, accept 
delivery of or use ethyl cellulose is provided. 


BUTYL ALCOHOL AND BUTYL ACETATE 


Ceiling prices for fermentation butyl alcohol were revised 
May 7, 1943, in Amendment No. 4 to MPR-37. The measure 
also revises ceilings for butyl acetate in line with the adjustments 
on butyl alcohol prices, since the price for the acetate is normally 
based on prices for butyl alcohol. 


SECON D-HAND PLASTICS MACHINERY PRICES 


Since WPB has taken over control of sale or transfer of all 
plastics machines with power to move them from one plant to 
another, it is wise for anyone with a machine in this category to 
carefully study OPA’s Maximum Price Regulation 136, Amend 
ment 76. This amendment was designed to encourage the sale 
of second-hand machinery so that equipment can be placed in 
essential production. It is of particular significance to plastics 
because of the great need for more facilities in this industry. In 
figuring sales prices for used equipment, the “‘seller’’ has a choice 


of two methods. 


a A “flat ceiling price’’ by which “‘as is’’ machines can be sold for 55 per 
cent of the original sales price October 1, 1941, when machinery prices were 
frozen “Guaranteed rebuilt"’ machines have a flat ceiling of 85 percent of 
the October 1, 1941, original sales price 

b. The “depreciation method” which is based on age of the machine and 
established depreciation rates prescribed by the Bureau of Internal Revenue 
For plastics equipment as well as chemical process machinery, the rate is 


71 


seven and one-half (7'/:) percent a year 


For an “‘as is’’ machine the seller may receive up to 80 percent 
of the original price by using the “‘depreciation method”’ if his 
machine is comparatively new. 

If the age of a “‘rebuilt’’ machine does not exceed two years, 
the maximum price he may receive will range between 85 and 100 
percent of the price of an equivalent new machine as of October 1, 
1941. If the “rebuilt’’ machine is more than two years old, the 
seller may receive a higher price if he used the “flat ceiling’ 
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We are fully aware of the importance of “time table 






deliveries” in war production. Many of America’s leading 






manufacturers entrust their precision tool problems to us 







because they have confidence in the accuracy of our work 





as well as the promptness of our service. 
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5 ing is the Ball & 

Jewell Ideal. This 
model embodies a 
totally new design 
which saves more 
than 50% of floor 
space as against old 
style machines. It 
grinds scrap quickly, 
efficiently, turns it into 
re-usable powder for 
molding and extrud- 
ing. 


« 


Has 3-belt Texrope 
drive, 5 h.p. ball bear- 
ing motor, outboard 
sealed SKF bearings, 
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CONSOLIDATED 
TEXTILE CO., INC. 


7 solid tool steel 
knives, sturdy cast 
construction, 3 inter- 
changeable screens, 


Capacity 150-250 Ibs. per hour. —— bin & baf- 
e hopper. 
86 Worth Street New York Ci 
BALL & JEWELL . 
20 Franklin Street Brooklyn, N. Y. 


Since 1895, Manufacturers of Patent Rotary Cutters 
or get in touch with nearest representative. 


NEW YORK: Allsing Engineering Co., 111 Eighth Ave. DETROIT: J. C. Austerberry’s 
Sons. CHICAGO: Neff, Kohibusch & Bissell. NEW ENGLAND: Standard Too! 
Ce., Leominster, Mass. ST. LOUIS: Larrimore Seles Co. LOS ANGELES & SAN 
FRANCISCO: Machinery Sales Co. LOS ANGELES: Moore Machinery Co. 
TORONTO—MONTREAL, CAN.: Williams & Wilson, Ltd. 
we NE SE PI i 
cme sea 


Owning and Operating Mills al 
Lynchburg, Va. Shelby, N. C. 
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(Acme Photo) 


Shipbuilders are speeding the war effort by 
using durable, quickly applied Meyercord 
Decals instead of slow, laborious hand sten- 
ciling for interior markings on escorts, mine 
sweepers, merchant vessels, and aircraft car- 
riers. Husdreds of man-hours are saved in 
applying Decals in one simple, quick opera- 
tion. Decal lettering provides uniformity and 
greater visibility at lower cost; easier, faster 
replacement, and simplicity of maintaining 
reserve supply aboard ship. Whatever your 
identification needs ... nameplates, trade- 
marks, signs, insignia . . . dial faces, instru- 
ment panels, etc., . . . Meyercord Decals will 
do the job. They're adapt- 
able to any surface, wash- 
able, durable, uniform, 
mae visible and permit 
use of any color. No sharp 
edges, screws, bolts or 
rivets. Consult Meyercord 
Decal Engineers on your 
requirements. No obliga- 
tion. Address Dept. 1106. 


Meyercord Decals replace crit- 
ical metals. Leading manufac- 
turers of America have enjoyed 
their precision and uniformity 
for over fifty years. Save time, 
metal and money with Decals. 








5323 W. LAKE ST. * CHICAGO, ILL. 








formula which allows 85 percent of the price of an equivalent 
new machine, irrespective of age. A copy of Amendment 76 to 
MPR-136 or other information can be obtained by calling 
your nearest OPA office. Mopern Ptastics’ Bulletin No. 122 
also gives detailed information on the two pricing methods and 
indicates which is best for machines of varying age. 


ALLOCATION PROCEDURE ON ISOPROPYL ALCOHOL 


Allocation procedure governing isopropyl alcohol has been 
simplified to reduce paper work by an amendment to General 
Preference Order M-168 on May 18. The amended order pro- 
vides for use of Form PO-602 by a supplier (producer or dis- 
tributor) seeking authorization to make delivery of or to use 
isopropyl alcohol. The supplier must submit to WPB end use 
information obtained from customers. The order previously 
required use of Forms PD-600 and PD-601. 


INDUSTRIAL ALCOHOL STOCKPILE 


The program of maintaining a large stockpile of industrial 
alcohol, announced by the Alcohol and Solvents Section of the 
Chemicals Division, WPB, was supported by the Alcohol In- 
dustry Advisory Committee at its April meeting in Washington. 
Present Government stocks are a little over 100 million gallons 
Since the anticipated production of industrial alcohol for the 
next 20 months substantially equals the estimated demands for 
the same period, the desirability of carrying large stocks as in- 
surance against unexpected demands was pointed out by Dr 
Walter G. Whitman, Assistant Director of the Chemicals Divi- 
sion and Government Presiding Officer at the meeting 


PD-1A APPLICATIONS HANDLED BY FIELD OFFICES 


In line with its policy of decentralization, the WPB has 
ordered that all PD-1A applications involving not more than 
$500 worth of material on which priority assistance is requested 
are to be processed in either the District or Regional Offices 
according to the direction of the respective Regional Directors, 
except where specifically otherwise directed by the Director of 
the Distribution Bureau. In all other cases, PD-1A applica 
tions are to be forwarded by each field office to Washington, 
D. C., for routing in accordance with the regular procedure for 
processing such forms in Washington. 


THERMOPLASTIC ORDER M-154 AND L-238 


The use of thermoplastics in sun glasses, heretofore controlled 
under Thermoplastics Order M-154, .has been placed under 
control by an amendment to Order L-238 dated May 25, which 
is administered by the Safety Division of WPB. Sun glasses 
will be eliminated from control under the Thermoplastics Order, 
but there is no change in restriction on their manufacture 
Control has simply been taken out of one order and placed in 
another. Thermoplastics Order M-154 has also been amended 
to clarify the reference to combs. As now amended, it is made 
clear that the prohibition applies only to the manufacture of 
combination combs, those with attachments or plastic cases, and 
fancy side, back or tuck combs. At the same time, M-154 was 
clarified as to the use of thermoplastics in the production of 
“advertising specialties and other items used for advertising 
purposes, and miscellaneous novelties,’’ which words were sub- 
stituted for the previous wording, ‘‘advertising and miscellaneous 


novelties.” 
PHENOLIC RESIN GLUES FOR MARINE USE 

At a conference of the Lumber and Lumber Products Division, 
WPB, which was attended by technicians of the Forest Products 
Laboratory and other Government agencies, it was decided that 
phenolic resin glues should be the approved bonding materials 
for the laminating of solid wood parts for marine use. A pilot 
plant under the supervision of the Forest Products Laboratory 
of Madison, Wisconsin, has been set up by WPB to determine 
technical manufacturing procedures and to recommend suitable 
specifications to avoid poor workmanship and unsatisfactory 
material entering this important program. 
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dg LLUSTRATED at the right, is an example 
of Ideal’s distinguished designing, en- 
gineering and precision molding. Ideal's 
plastic staff is “plastic” minded . . . and Ideal's 
modern plant is geared for outstanding qual- 
ity and quantity production in extrusion and 
injection molding. 


Because Ideal plastics are playing an im- 
portant part in our war effort, deliveries of 
civilian items are necessarily delayed. We 
ask your indulgence. 












A SYMBOL OF FINEST 


\s deal) ~ CRAFTSMANSHIP IN PLASTICS 
A DIVISION OF IDEAL NOVELTY & TOY CO. INC 
IDEAL PLASTICS CORPORATION 23-10 43rd AVE., LONG ISLAND CITY, N. Y. 








| The ¢ CARVER LABORATORY PRESS 
























This little press is well 


zO="-0”“r 


known throughout the 
plastics industry. Nothing 
like it for testing plastic 





materials, single cavitymolds 
making samples, research and 
development work. Self 
contained, fitted with elec- 
tric hot plates— just plug 
into light socket and go to 
work 

(Steam hot plates if desired.) 
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Write for Catalog 





THE new improved 5% Tablet machine is the 
finest the market has to offer, solid steel frame, 





pte ape fasteners and cam construction, ve- 
nadium steel plungers, etc. Write for catalogue. 





e ARTHUR COLTON C0.) FRED $. CARVER 


2604 E. JEFFERSON AVE. . DETROIT, MICHIGAN | | 343 Hudson St. New York 




































Precision, os applied to ELECTRIX 
molds, has special significance, 
because as the makers of Precision 
Authenticators which are accurate to 
within .00005 of absolute, ‘‘near 
enough” has no place in our plant or 
in our thinking. 

It is possible that products or parts 
' which you ore now making of other 
materials could be made in less time, 
> at less cost, and with a gain in 
dependability, if precision-molded in 
plastic from ELECTRIX molds. 



































if you will send samples, 
or give us details, we'll 
gladly give you an opin- 
ion and suggestions based 
on our experience. 


ELECTRIX 
ee 
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FLEXIBLE TUBING 
in such compounds as Ethyl Rubber, 


Copolymer of Vinyl. Acetate and 
Vinyl Chloride, Vinyl Butyral, etc. 


Stock Dies on hand for all Sizes from 1/16” to 1” 


Alo RIGID TUBING 


from Polystyrene, Cellulose Acetate, Cellu- 
lose Acetate Butyrate, Vinylite, etc. 





@ May we submit samples and quote you on your requirements? 


PRODUCTS 
CORPORATION 























NORTH AMERICAN ELECTRIC LAMP CO. 


| 1012 Tyler Street St. Louis, Missouri 


DO YOU KNOW 


ALL of the) 
Zim Ane Advantages 


OF INFRA-RED RAY DRYING With 





Nalco Dritherm 


Carbon Filament Lamps? 


Remove Moisture from 
Plastics Quickly and 
Cheaply with Nalco Infra- 


Red Lamps 


Use Nalco Dritherm 
Lamps for efficient 
results . . . available in Inside-Silvered (self-reflecting) 
or clear glass types. 





Learn all of the advantages of the Infra- 
Red process for plastic dehydration 
—Write for your free 











copy of “Drying Prob- > 
lems Made Easy” s 
today. 


FILLERS 


WOOD FLOUR 


Cerr1On FLOCE 


and FABRICS 
OR ue ee) 2 Om mee mele Wh oy 
FOR THE 


PLASTIC INDUSTRY 











LARGEST DOMESTIC SUPPLIERS 









Becxer Moore e Co. inc 


NORTH TONAWANDA, N. Y 
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SAYS BUSINESS WEEK 


Sure they do. Marking parts for assembly is 
standard practice in high-efficiency plants. So 
are informative tagging, labeling and box print- 
ing. They tell the other fellow what if is and 
what to do with if. 


With high-speed, precision-built Markem Machines you 
can mark products directly, (paper, metal, plastics, glass, 
wood, leather, rubber, fabrics, etc.) or print tags, labels, 
boxes and roll stickers fast, easily and inexpensively in 
lots as few as five just like long run printed units. 


Ask TODAY about Models KD6 and 125. They quickly and 

legibly apply variable details to pre-printed tags, labels and 

boxes; or take blank rolls of gummed or ungummed paper and 
produce complete labels or tags from this material. Provide 
color emphasis, too. Send for catalog M6. 



















































MARKEM 
Variable Designation 
MARKING MACHINES 


BOXES, LABELS, TAGS, ENVELOPES. 
Easy-to-operate Markem Machines print 
them with trademark and specification 
imprints, quickly, easily and inexpensively. 
Print boxes — or a. Labels, 
loose or on box. Materials may be 
paper, a cardboard, fibre, wax 
paper or plastic. Also glassine envelopes. 


TICKETS, TAGS, LABELS from CONTIN. 
VOUS ROLLS, one or two colors; cut-off 
or perforated; round of square corners; 
qe or ungummed stock. Quantity 
be automatically controlled. Paper, 
cloth, fibre, parchment or plastic. 


COLLARS, SOCKS, STOCKINGS, SHIRTS, 
SHOE LININGS and all that myriad of 
large, hard-to-handle pieces of textiles, 
leathers and synthetics are marked in 
necessary detail and trademarked — all 
with special ocess Markem inks which 
assure legibility and durability of im- 
pression. Color” possibilities unlimited. 


GLASS, METAL, WOOD, PLASTICS, 
PAINTED SURFACES, RUBBER SHEETS 
—even ABRASIVES! There are Markem 
machines to trademark, decorate, size- 
mark, part-mark and de all other stamp- 
ings on these products in the most ap- 
proved Markem manner. 


SHAPE AND SUBSTANCE PRESENT NO 
UNSOLVED PROBLEMS! There's a Markem 
machine to identify or decorate ¢ Pee | 
part or product known to industry. A 

out of the Markem laboratories come spe- 
cial process inks, rotatable type wheels, 
special type bars or master printing 
plates so that Markem is the only source 
of supply you need for marking machines, 
devices and supplementary materials. 


Tell us todey, whet you went fo merk 
and how you want fo mark if. 
Send for catalog M6 
MARKEM MACHINE COMPANY 
KEENE, NEW HAMPSHIRE 

















with AP&CO PHOTOCOPY MACHINE 


Makes Photo-Exact Copies of Anything Written, Printed, Drawn or Photographed 


The work of one n be 2 
pout Itiplied many times by maak: Save Time on 
a oto-exact copies with an 

Eco ; OPhotocopy achine. Win PHOTOCOPIES of 
our simple instructions, your 
newest boy or girl can do all nec- LETTERS —_LEGAL PAPERS 
essary copying work—better, BLUEPRINTS PHOTOGRAPHS 
cheaper, faster—privately —re- 
lensing typlets. clerks. draftomon DRAWINGS WORK ORDERS 
an eir equipment e 
makes copies uP to 1s x 22" of RECORDS SPECIFICATIONS 
anything written a drawn GRAPHS BULLETINS 
or photographed. 


FOOLPROOF OPERATION! 
With APeCOanyonecan make photo- 
exact copies edsily on desk or nae 
in the vacy of your office or 

No skill or dark room requ 

are identical —clear and sharp 
—durable—need no proofreadin 






















is no maintenance cost wit 
30 Phot 





and their rs! Have 


PROMPT DELIVERY— ; . 
on machines and su les. . . N 
Get the facts on APeCO’s * MINUTES 


i i her 
Scnpind anethede. Leaen 120. Copies..| 
AN WO 


copy 

how others in your field UR ; 

have yy? egvecen~ , 

tatives in mine cities 
t 


and Canada. e for 
FREE folder now! 


AMERICAN PHOTOCOPY EQUIPMENT COMPANY 


2849 North Clark Street. Dept. CP-2 Chicago, Ill. 





















MEANS A LOT ON PLASTICS 
IN THE NORTHWEST 
* We have complete tool-room facili- 
ties for mold and die-making and 
are completely equipped for modern 
plastics molding. Bring us your 
tough problems. 


MINNEAPOLIS PLASTIC 


S8 @BP.ase F 


2300 East 3lst Street 


Minneapolis, Minnesota 
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Rivets and other cold-forged parts for 
parachute harness are made on equip- 
ment used regularly in the manufacture 
of Hassall special rivets, nails and 
screws. So are metal products for 
bombers, pursuit planes, training 
planes, gliders, PT boats, assault 
boats, belts and thousands of other 
war needs. Send us your specifications. 





lilustrated Catalog Free! 


Shows hundreds of 
products made on 
Hassall equipment. 


Contains many 







helpful infor- 
mation. 











JOHN HASSALL, INC. 


Established 1850 


396 Oakland Street - Brooklyn, N. Y. 
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in all commercial plastics 


Pee is 


There’s no application too imagina- 
tive, no technical problem too tough 
for our molding service to handle— 
and come up with successful mold- 
ings. We work in thermoplastics, 
thermosetting plastics and cold- 
molded materials, by injection, com- 
pression and cold-molding methods. 
We advise you from more than two 
decades of successful experience in 
design and production. 


PLASTIC MOLDING 
CORPORATION 
SANDY HOOK, CONN. 























7 sizes cut any diameter from "to 5” 


Clark Adjustable Hole Cutters, make 
clean, precision cuts to any diameter 
from %” to 5”, to depths of 1” in 
stainless steel, pipe, plastics, hard fibre 
and other materials with ease, speed 
and accuracy. Clark 3-blade Adjustable 
Hole Cutters with additional High Speed 
Tool Bit Sets reduce inventory, save time 
and cash. Used with portable hand drills 
and various machine tools. State your 
hole cutting problems. Ask for new 
Bulletin. No. MP-6. 


Clark Adjustable Surface Facer cuts fac- 
Cutting Radial Surfaces ing tool costs 75% — write for details. 


Robert 14, Clash Ce. 


UNSET BOULEVARD, LOS ANGELES, CALIFORNIA 
MANUFACTURERS: PRECISION PARTS e. TOOLS e CUTTERS 























DME 
Standard told Gases 


1. Come to you complete—ready for you to insert cavities, ejector 
pins, and water lines. 


2. Ready to be delivered to you immediately. 
$. Simplify your designing. 
4. Cost less than custom-built mold bases. 


5. Designed with interchangeable paris; re- 
placements obtainable from stock. 


6. Present no likelihood of having cavities sag, 
because back-up plate is given rigid support 
through pillars. 

7. Save you machine hours. 

8. Save you man hours. 


9. Eliminate costly errors often experienced in build- 
ing custom-built mold bases. 


10. Possess great salvage value. More than 50% of the 
parts can be used repeatedly for subsequent build-ups. 





















Send for New Catalog 


PATENT 
APPLIED FOR 


DETROIT MOLD ENGINEERING COMPANY 
SS Se 4837 WOODWARD AVENUE + DETROIT, MICHIGAN 


ICE oe Fifth Ave 
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Protective 7 Reflective = DIEMOLDING CORPORATION 
Canastota, N. Y. 








PEARL ESSENCE 
FINISHES 
Conuertl Plastics 
inte. Metals 


~ THE MEARL 


h CORPORATION | 
153 Waverly Place New York, N.Y. | 














DIEMOLDING CORPORATION 
CANASTOTA NEW YORK 








PLASTICS | 


J. H. LANE & C0., Inc. 


New rk N.Y 





Specialized 







STEARATES 


OF 
ZINC 


CALCIUM 
ALUMINUM 


@ As molding speeds climb steadily higher, it be- 
comes more essential to provide better lubrication 
both for the molding material and for the mold 
itself. For the complete answer to both these prob- 
lems, it will pay you to turn to Metasap. For, in 
addition to giving worry-free lubrication, Metasap 
Metallic Soaps supply a vcry desirable plasticizing 
effect. For further information write. 





PALMITATES 


STEARATES 


Herrison, N. J. Boston, Lee Angeles, Cirienge, Cedartown, Ge. 
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You Can Still Buy and Use 


114 HP. 
LOW WATER LINE 


KANE 


GAS-FIRED 
STEAM BOILERS 


for 


SMALL 
PRESSES 


Single opening presses 
operating on straight heat, 
with a total heated platen 
area not exceeding 500 
sq. inches can be main- 
tained at the proper op- 
erating temperature with a 144 H.P, Low Water Line Kane Boiler 


Tests show 95 to 115 cu. ft. of manufactured gas per hour (50,000 to 
60,000 B.t.u.’s) to maintain operating pressure. Inquiries should 
mention platen temperature required so boiler can be designed for 
corresponding Operating pressure. 


MEARS <KANE-QFELDT 


Manufacturers of Automatic Steam Boilers 
for over a third of a century 


1903-1915 East Hagert St., Philadelphia, Pa 


3) We 
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100% PLANNING FOR FUTURE MARKETS 





































Vee 


ALL TEAKS! 


Dee-Gee Plastic Canning Rings 


oP 


Developed for Home and Commercial Food Packers 





DETROIT GASKET & MFG. COMPANY, Detroit, Michigan | 


= 7] NEW WILLIAMS HYDRAULIC 
PLAST —— LAMINATING. PRESS 


Government upon its Specifications 














EXCLUSIVE FEATURES 
30 ton Capacity. 


Wide Platen Opening, without 
Adjusting Nuts. 





This Press is much more rapid in 
operation than the old-style hand 
pump reciprocating type. No 
check valves to leak. 


Electric Hot Plates 9-5/8" x 
9-5/8", with dual thermostat 
controls, accurately machined 
and faced with pclished stainless 
steel or Monel. 





Plates air cooled by connection 
with compressed air line, for 
rapid dissipation of heat when 
desired. 


and all out for 
WAR! 


Kuhn &é Jacob 


me) BP) Il CW Me KOTO) RESON 
| ms “ 204 Southard St., Trenton, N. J. : Wetertowea New York 


Especially adapted to Plastic 
Research— Laminations and Im- 
pregnations of Cloth, Paper, 
Plywood, forming Badges and 
Identification Cards, enclosing 
Photographs, etc. 


WILLIAMS APPARATUS COMPANY, INC. 




















New York Office, ‘PEnn 6-0346 














Builders of Hydraulic Presses for Twenty-Five Years 
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MOLDING 
COMPOUND “A” 


[hey re 
nearly 
the same... 


MOLDING 
COMPOUND “B” 


yy, | 
BUT fheicia 


wttal difference! 


These two samples of molding compound go 
by the same name. They might have been 
made up to the same specifications. They 
even cost the same. But one of them will 
give you a better product. .. greater surface 
hardness, more impact strength, better elec- 
trical qualities, or whatever you require. The 
other is just as good... for somebody else! 

It takes an organization that constantly 
“keeps its eye on the ball” to detect these 
small but important differences. Isn't that 
the kind of organization you want to act as 
your molding department? 

We offer complete facilities for compres- 
sion molding of practically any part... in- 
cluding design and engineering service, our 
own tool room, and equipment for finishing 
and spraying. Send us your specifications, or 


have one of our engineers consult with you. 
MOLDED PRODUCTS COMPANY 
4535 W. Harrison St., Chicago, III. 
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WHEN THE BIG JOB IS DONE 


...We Il tackle 
your problems 
again! 


























% The three plants of Mack Molding... 
at Wayne, New Jersey; Arlington, Ver- 
mont; and Waterloo, P. O., Canada... 
are now entirely engaged in military pro- 
duction for our Armed Forces. When this 
task is completed ... and we know you 
would want it this way . . . the great pool of 
knowledge and experience thus gained, 
will be expended on the solutions of your 
plastic molding requirements. 

























% Post-war products will be produced by 
Mack Molding in limitless quantities . . . 
quickly, efficiently and economically. For 
if our present war production is a barometer, 
innumerable plastic problems will be 
problems no longer. Your inquiries con- 
cerning vital production now, or peace- 
time futures are invited. 





























MACK EMPLOYEES HOLD ARMY-NAVY E 







“ss Nay posible . the 
. \ “a coveted "Army- 
— Nevy E for Ex- 
cellence. 









Mack Molding Company 
100 Main Street, Wayne, New Jersey 

























SALES OFFICES: MEW YORK CiTY, CuIcage 
DETROIT INDIANAPOLIS BOSTON ST. Louts 
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ENGINEER WANTED 
Mechanical or Chemical Engineer experienced in plastic com- 
pounding or moulding equipment. Must be capable of develop- 
ing new equipment for a specialized moulding application. 
Permanent position. Midwest concern. Write stating experi- 
ener, training, age and salary expected. Reply Box 778, Modern 


Plastics. 


MOLDS WANTED: We are interested in purchasing injection 
molds that will produce items in the hardware, toy or houseware 
lines Molds must be in good condition. Reply giving full par- 
ticulars. Box 775, Modern Plastics. 




















WANTED: Plastics | ee ne with general knowledge of entire plastic 
field and practices. Shou agro , aepenzenee with resin formulating and 


manufacture; ent and ing of plastic 
ucts. CF > a ~e Chemistry or Chemical Engineering. 


lent oP oats E - uM right man for a position in a Research 
WANTED TO TURg HASE eee a machines in condi- 
tion. Please state size, price, make and other details. Reply Box 784, 
Modern Plastics. Pik 
POSITION WANTED: Married family man age 35. draft deferred, gradu- 
ate of Plastics Institute, desires to make himself generally useful in plas- 
tic manufacturing industry. Reply Box 774. Modern Plastics. — 
EXPERIENCED MOLDING ENGINEER desires to make new connection. 
During the t few years, in complete charge of one of the leading 
Western M ng nts, with compression, injection, extrusion facili- 
ties. Extensive backgrou Draft status 4-H. West 
Coast preferred. Reply Box 777, Modern Plastics. 





Any color. 
Harry Broder, 5 East 47th St., 


WANTED: Cellulose acetate. Any quantity. 


Medium soft flow. 
New York City. 


Will pay cash. 











INDEPENDENT MANUFACTURER’S BROKER having 2000 jobbers, 16 

offices covering United States, nae ll acquainted in Midwestern 

Territory, interested in applying k vent molding problems 

and post aed sg eldinn plant In tion to make substantial investment 

in ne ee or w p pepecnems in poe and Merchandising 
ty. Plastics. 


WNT EDC eae. laminator for work in ex mental laboratory. 
Must be capable of impregnating various materials and laminating them 


in «a hot and in curved shapes in experimental bag molding auto- 
clave. now of equi t and handling of resins is essential. 
Should have lity ona prefer development work to routine uc- 


tion. War industry-release required. _Reply Box 786, Modern Plastics. 


ESTABLISHED FIRM interested in buying outright or interest in a 

Plastic mapootion eee te, Meiers Write full particulars as to size and 
equipment. Plastics. 

PAPER MILL experimenting in Laboratory with plastic laminates and 

molded pulp plastics wishes man with experience along these lines. 

mee, age, and salary expected in first letter. 


Realy Reply Hox 780, Modern ex ane 


FOR SALE: 3—W.S. teaaliy Waacans, 12" x 12", 749° Ram; 15” x 15’, 

84" ram; 24° x 21",8° Ram. 1—Robertson 13" x 16",8" Ram. 1—400 

Ten Hydraulic Extrusion Press. 1-80 Ton Hydr. Baler. 1—Ball & 

strck of Hy Rotary Cutter. 1—W. & P. 150 gal. jacketed Mixer. Large 

stock raulic . Pumps and Accumulators, Mixers, G sinaase, 
Pulverizers, Gas Boi 


lers, ete. Send us your inquiries. We also buy 
urptas machinery. 426 Broome St., New ork 
ity. 


Stein Equipment Co., 
WANTED: THERMOPLASTIC SCRAP or rejects in any form, including 
Acetate, Butyrate, Styrene, Acrylic and Viny! Resin materials. Submit 
Rent, Bon see, and Soe = of quantities, grades and color for our quotations. 
astics. 
FOR MALE 1 ene De Driven Air Commupenees, Size 12 x 10, 260 cu. ft. dis- 
placement, 100 lbs. pressure. Reply Box 512, Modern Plastics. 





WANTED: Engineer thoroughly acquainted with the manu- 
facturing methods, design of equipment and design of molds in 
plastics injection work. This is an excellent opportunity for ad- 
vancement with a new injection development in a large corpora- 
tion. War work and after the war. Only those eligible under 
WMPCES plan need apply. State training, experience, personal 
details and salary expected. 
U. 8S. Rubber Co., Detroit, Mich. 








WANTED: New or used Hydraulic Presses for plastic com ion 
molding and injection machines for plastic molding. Reply x 779, 
M Plastics. 

WANTED: PRODUCTION MAN. Fabricator of Plywood and other 
woods resin bound. Write complete details of experience, age, salary 
expected, ete. Reply Box 782, Modern Plastics. 

CHIEF ENGINEER wanted by a large Pennsylvania custom injection 
plastic Must have successful record in injection plastic mold 
designing, molding technique, and related qualifications. Production 
and development projects included in duties. General engineering 
knowledge required. Highest salary for right man. Our men know of 
this advertisement. All replies will be treated confidentially. Reply 
Box 757, Modern Plastics. 

WANTED: Specialties in Plastics for Aircraft or other War Industries 
by well-established Canadian firm now acting as Prime and Sub-Con- 
tractors for vital defense work. To sell outright or on Commission, on 
exclusive basis for Canada. Reply Box 759, Modern Plastics. 


WANTED: Experienced molder of plastics for the development of 
molding equipment and the molding of asphaltic products. his work 
im development stage: company owns patent on molded asphaltic 

ucts. One of largest independent petroleum refiners in midwest. 


eply Box 764, Modern Plastics. 








ARE YOUR PRODUCTS REPRESENTED in the Baltimore, Mary- 
land and Washington, D.C. markets? If your post war plans in- 
elude the marketing of your products in this territory won't you 


communicate with me now. Reply Box 776, Modern Plastics. 











WANTED: Small or medium sized plastic molding plant with cither 
hydraulic extrusion or injection equipment with or without tool shop. 
Advise full details. Reply Box 788, Modern Plastics. 
WANTED: Chemical i chemist for field contact work and 
product control—essential war heontl. Must have experience in thermo- 
Sutter powders, and if possible, experience on cotton fillers used in com- 
meme ty | Give full details of age, draft status and experience. Loca- 
tion—R Reply Box 781, Modern Plastics. 
WANT TO PURCHASE: 
number cavities, condition and price. 
St., New York City. 
WANTED: PLASTIC SCRAP OR REJECTS in any form, Cellulose 
Acetate, Butyrate, Polystyrene, Acrylic, Vinyl Resin, ete. Also wanted 
surplus lots of phenolic and urea molding materials. Custom grinding 
and magnetizing. Reply Box 318, Modern Plastics. 
WANTED: Hydraulic Presses, Preform Machine and Mixer. Stainless 
Steel or Nickel Kettles, Vacuum Pan. No dealers. Reply Box 275, 
Modern Plastics. 
FOR SALE: 1—W.S. 15” x 18” Hydraulic Press, 10" dia. ram; 2—D. & B. 
2044" x 2044" platens; 1—14" x 24” Press, 9” ram; 9—24" x 55” Steel Cored 
Heating Platens; 1—Farrel Birmingham 15” x 36” Rubber Mill; 4—W. P. 
Mixers; 1—Set of Compound Rolls 15” x 36"; Adamson 6” Tuber; Dry 
Mixers; Pulverizers, Grinders, ete. Send for complete list. Reply 
Box 446, Modern Plastics. 
WANTED: PLASTIC PLANT. State full particulars 
held ential. Reply Box 790, Modern Plastics. 
WANTED: Hollow transparent plastic balls size 8, 10, 12 or 14” in dia- 
meter, either one piece or halves to be cemented together. Reply Box 
789, Modern Plastics. 
FOR SALE: 2-400 Ton Hydraulic Presses, 65” x 42” Platens. 1-175 
Ton Hydraulic Press, 28" x 21” Platens. 1—~—150 Ton Hydraulic Press, 37" x 
32” Platens. 1—Chambersburg Horizontal Hydraulic Pump, 3” x 12”, 
100 GPM, 20004, Arr. for Geared M.D. 1—Worthington Duplex D. A. 
St. Dr. Hydraulic Pump, 14” x 24" x 12”, 50 GPM, 2000/. 2—Deane 
Triplex Vertical Hydraulic Pumps, 6” x 8", 200 GPM, 200, Arr. for Geared 
M.D. 1—Weighted Accumulator, 13” x 12’, Stroke Ram, 2000/, Tank 11’ 
Diam. x ll’ High. All Offered Reconditioned, Guaranteed, Prompt 
Shipment. Drawings and Other Data on Request. Other Sizes of 
Presses, Pumps, Accumulators, also Motors, Compressors, Boilers, 
Machine Tools, ete. Industrial Equipment Company, 876 Broad Street, 
Newark, New Jersey. 





Five inch pocket comb injection mold. State 
Samuel Eppy, Inc., 333 Hudson 


Information 





WANTED for Research Department which is being established by 
live New England Plastics Moulder, the three following Tech- 
nicians: 


(1) Plastic engineer in injection, compression and transfer 
moulding; familiar with tool design and general processing 
of plastic moulded parts as well as some knowledge of raw 
materials. 


(2) Teol designer familiar with designing tools for compression 
transfer and injection moulded plastic parts, together with 
designing jigs and toole for further processing. 


(3) Chemical engineer familiar with manufacture, usage, and 
testing of thermoplastic and thermosetting materials. 
Reply Box 773, Modern Plastics. 
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4 las CONTROL OF FIRE at sea has always been a 
major problem. However, the development of 
VINYLITE Elastic Plastics for wire and cable insula- 
tion helps to minimize some of the hazards of ship- 
board fire. Because these insulating materials do not 
propagate flame, such fires as have been spread by 
burning insulation can now be localized and confined 
to single compartments. This improved insulation will 
also function even though submerged in salt water 

delivering vital current for propulsion power, for light- 
ing, and for radio and telephone communications 

The use of VINYLITE Plastics to insulate and pro- 
tect electric wires and cables, both as primary insula- 
tion and as jacketing, has already proved itself of 
vital and permanent value. For VINYLITE Plastics offer 
a combination of physical characteristics possessed by 
no other insulating material, even rubber. Besides 
being highly resistant to moisture, these materials 
will not support combustion. They retain flexibility 
at temperatures as low as —50O deg. F. They resist 
action of chemicals, oxygen, and ozone. 

If you are engaged in essential production and are 
seeking insulating materials with the unique combi- 
nation of properties offered by VINYLITE Plastics, 
enlist the full co-operation of our technical staff, or 
write for Booklet 7, Vinylite Plastics for Wire and 


Cable Insulation.” 
Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


tgs 


30 East 42ND Street, New York, N. Y 


& € 
TRAOE MARK 
ELASTIC PLASTICS e+ RIGID PLASTICS 
RESINS FOR ADHESIVES 


RESINS FOR SURFACE COATINGS 


*The word 'Vinylite”’ is a registered trade-mark 
of Carbide and Carbon Chemicals Corporation 
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Beginning with a pencil and paper, the plastics de- 
velopment engineer includes in every mew plastic those 
qualities which will make it more than fulfill desired 
specifications. 

Alert manufacturers and designers, today, are incor- 
porating plastics into vital instruments of war to assure 
ruggedness and positive performance under the most 
adverse conditions. The fact that plastics are an integral 
part. of every ship, plane and tank is proof of their in- 
dispensability in winning a war. 

Today, General Electric plastics engineers bring to 
those who can use plastics profitably, the greatest fund 
of experience and talent in the industry. 

Tomorrow, these same manufacturers, who then will 
be making toys, typewriters, cameras, refrigerators and 
clocks, quite justifiably will rely upon plastics to give 
them added quality and enduring performance in their 
peacetime products. 

General Electric’s reservoir of plastics “know how” 
is-always at your disposal. 

Address your requests for information about plastics 


to Sec. A-6, One Plastics Avenue, Pittsfield, Mass. 
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